Analyzes Castings 
Before They are Poured 


The Recent Establishment of a 
Spectrographic Laboratory to which 
Samples of Each Melt are Delivered 
before the Metal is Poured Insures 
Castings of Exactly the Same 
Analysis Day in and Day out 


By CHARLES 0. HERB 


to produce castings according to specified 
analyses is to carefully weigh out the pig 
iron, steel scrap, flux, silicon, and the various alloy- 
ing elements when the cupolas and furnaces are 
being charged. After the castings have been poured 
and cooled, samples are regularly delivered to the 
metallurgical laboratory for determining the com- 
position by chemical analysis and the physical 
properties by means of testing machines. 
The Ford Motor Co., however, not being satisfied 
to permit even the slight differences in the com- 


Te general practice in foundries that strive 
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Fig. 1. Pouring a Sample of an Electric- 

furnace Melt into a Mold for Analysis 

by the Spectrographic Laboratory be- 
fore Any Castings are Poured 


Fig. 2. (Below Left) A Typical Cast- 
iron Sample, Held by a Foundry Clerk, 
who is Recording the Cupola and Melt 
from which the Sample was Obtained 


Fig. 3. (Below Right) Foundry Terminal 

of a Pneumatic Tube by which Samples 

are Sent to the Laboratory and Reports 
Received by the Foundry 
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position of castings possible with this practice, has 
recently established a Spectrographic Laboratory 
at the River Rouge Plant which determines the 
analysis of every cupola charge before any castings 
are poured. Samples are sent from four stations 
in the foundry to this laboratory by means of pneu- 
matic tubes. Only 2 1/2 minutes is required for a 
sample to come from the farthest foundry point, 
which is 1/4 mile distant from the laboratory. 

These samples are checked in the laboratory and 
a report supplied to the foundry in less than ten 
minutes. If the content of any element in a melt 
is more or less than called for in the specification, 
corrections are made before pouring any castings 
by adding materials to the charge in the amounts 
specified by the Spectrographic Laboratory. 

This system of close foundry control starts right 
at the twenty-six cupolas, twenty electric furnaces, 
and three air furnaces. The output of one melting 
section is used for pouring cylinder blocks, of an- 
other for pistons, of a third for crankshafts, and 
so on. The heading illustration shows metal for a 
sample being poured from one of the crankshaft 
electric furnaces. A small amount of this metal is 
seen in Fig. 1 being ladled into a small mold to 
obtain the laboratory sample. A typical sample is 
shown in Fig. 2 in the hands of a foundry clerk, 
who is recording the heat number from which the 
sample was poured. In Fig. 3 is seen the pneu- 
matic tube which will carry the sample to the 
Spectrographic Laboratory and will bring back the 
laboratory report some minutes later to the clerk. 
A typical carrier used in sending the samples and 
reports may be seen on the table. 

The five incoming pneumatic tubes in the Spec- 
trographic Laboratory are seen in Fig. 4. The 
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jaboratory assistant prepares two of the small pro- 
jections on the sample, which are approximately 
1/8 inch in diameter by 1 inch long, for the spectro- 
graphic analysis. He grinds a conical point on one 
end by means of the equipment illustrated in Fig. 5, 
in order to provide a clean surface, free from all 
oxide. 

Next the two samples are mounted in the elec- 
trode-holder of a 33,000-volt spark-producing ma- 
chine, a close-up view of which is shown in Fig. 6. 
The samples are mounted with the ground ends a 
short distance apart, and sparks are produced by 
passing current through them, the current being 
applied for a period of forty-five seconds. During 
the sparking, the electrical equipment seen in Fig. 6 
is completely enclosed, so that the light from the 
sparks can be recorded on a photographic plate in 
2. quartz “Littrow” type spectrograph which is in- 
stalled in an adjacent dark room. A tube about 
6 inches in diameter leads from the sparking ma- 
chine to the spectrograph to permit the light pro- 
duced by the sparks to pass through the lenses and 
prisms within the spectrograph. Fig. 7 shows a 
photographic plate being loaded into the spectro- 
graph prior to the analysis of a specimen. 

As the light from the sparks passes through the 
lenses and prisms of the spectrograph, the light 
rays are separated according to their wave lengths. 
Lines are registered on the photographic plate in 
different positions as a result of the different 
lengths of the light waves, these lines being actu- 
ally images of a narrow slit in the spectrograph 
through which the light passes. It is by observing 
the position of these narrow lines in the spectrum 
photograph that the presence of the various ele- 
ments in the specimen being investigated can be 


Fig. 4. The Terminus of the Pneumatic 

Tubes in the Spectrographic Laboratory 

which Lead to and from Stations in 
the Foundry 


Fig. 5. (Below Left) Prior to Spectro- 

graphic Analysis, the Foundry Specimens 

are Ground on One End to Remove All 
Oxide and Obtain a Conical Point 


Fig. 6. (Below Right) A Thirty-three 
Thousand Volt Machine by Means of 
which a Spark is Obtained from Foundry 
Specimens for Spectrographic Analysis 
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determined. By noting the intensity of the lines 
in the spectrum, in comparison with the intensity 
of the iron lines, the metallurgist can quickly de- 
termine the amount of each element in the specimen 
being investigated. 

In the general view of the dark room shown in 
Fig. 8, the operator of the spectrograph has just 
completed the development of a spectrum photo- 
graph. The spectral lines on this photograph can 
be more clearly observed in Fig. 9, which shows a 
plate in the fixer bath. 

Unusually handy facilities were provided for de- 
veloping the spectrum photographs, since this part 
of the analysis system might consume a consider- 
able amount of time. The developing of the photo- 
graphic plates is performed in trays that rock up 
and down, and the hardening and fixer baths are 
contained in similar trays. The developed photo- 
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‘ig. 7. Placing a Photo- 


graphic Plate in the 
Spectrograph on which 
Lines will be Obtained 
that will Indicate the 
Amounts of the Various 
Elements as Shown by 
the Spark Spectrum 


graph is sponged off and then quickly dried by 
means of an electric heater, provided with a blower. 
With this equipment, it takes only four minutes to 
develop, clear, and dry a photograph. 

The spectrum photographs are quickly and ac- 
curately read by means of the microphotometer 
illustrated in Figs. 10 and 11. Light from a source 
within this instrument is passed through the pho- 
tographic plate so that the lines on the plate are 
reflected through a mirror to an overhead mirror 
and then downward on an inclined white screen. 
An image of the plate is projected on this screen, 
as shown in Fig. 11. The photographic plate can 
be adjusted horizontally and vertically in the in- 
strument to register the lines with a slit through 
which the light beam passes to a photo-electric cell 
that controls the deflection of a galvanometer lo- 
cated about 12 feet from the microphotometer. The 


Fig. 8. The Developing 
Tanks in the Dark Room, 
which also Houses the 
Spectrograph, are Ar- 
ranged to Enable _ the 
Photographic Plates to 
be Handled Rapidly 


| 
4 


Fig. 9. The Appearance 
of the Element Lines ona 
Typical Photograph 
Taken by the Spectro- 
graph can be Clearly 
Seen on This Plate which 
is Now Ready for Drying 
by an Electric Blower 


density of the spectral line registered with this 
opening regulates the amount of light that can pass 
through the opening and thereby controls the ex- 
tent of galvanometer deflection. 

Through the mirror mounted on the galvanome- 
ter, a beam of light is reflected to a scale on the 
front of the microphotometer. The position of the 
light beam on this scale shows the amount of gal- 
vanometer deflection. By observing the position 
of the light beam on the scale as various lines on 
the photographic plate are registered with the 
opening that admits light to the photo-electric cell, 
readings can be taken which are related to the 
amounts of the various elements in the specimen 
being analyzed. These readings are located on 
graphs made up previously, and thus the amounts 
of the various elements can be read off. 


Curves of the microphotometer readings are 


Fig. 10. Two Men In- 
terpret the Meaning of 
the Spectrum Photo- 
graphs, Construct Analy- 
sis Curves, and Make out 
Reports for Immediate 
Dispatch to the Foundry 


plotted by an assistant of the metallurgist who in- 
terprets the lines on the spectrum photographs. 
Reports to the foundry are also made out by this 
man, who is seen at the left in Fig. 10. Each re- 
port is immediately sent by pneumatic tube to the 
foundry station from which the sample was dis- 
patched. Any necessary corrections are then made, 
as already described, and the castings are poured 
with the knowledge that they will meet the desired 
specifications within extremely close limits. At the 
present time, about 200 samples are being analyzed 
daily in the Spectrographic Laboratory, from 400 
to 500 element determinations being made on these 
samples. 

This system of checking the composition of cast- 
ings at a time when it is still possible to make 
corrections—that is, before the castings are actu- 
ally poured—enables the content of the various 
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Fig. 11. The Interpretation of the Lines on 

the Spectrum Plates is Facilitated by a 

Microphotometer, Used in Conjunction with a 
Photo-electric Cell and a Galvanometer 


elements to be held to the specified amounts within 
plus or minus 4 per cent. For example, assuming 
that the manganese content in a casting is to be 
0.75 per cent, this method of close foundry control 
insures that the amount of manganese in an elec- 
tric-furnace charge will be within 0.72 and 0.78 
per cent. 


An Expression of a Labor Leader 
on Government in Business 


There is grave doubt regarding the rapidity and 
extent to which Government has entered into com- 
petition with private enterprise. We may seriously 
question whether there should be further extension 
of Government into our economic life. Undue ex- 
tension, as well as undue interference with indus- 
try by Government, creates unrest in the ranks of 
both capital and labor and destroys confidence; and 
if it does not actually create unemployment, it 
checks any increase in the opportunities for em- 
ployment. By this is not meant that business should 
not be regulated by certain forms of restrictive 
legislation.... But when labor states that it wants 
to see a very definite check placed on undue Gov- 
ernment interference in business, it means the rap- 
idly growing tendency to compete with its own cit- 
izens, which, if carried out to its logical conclusion, 
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Fig. 12. A Clerk in the Foundry Makes a Rec- 

ord of the Instructions Issued by the Spec- 

trographic Laboratory and Notifies the Man 
in Charge of the Cupola or Furnace 


must eventually lead to political ownership and 
operation of all of the processes of production and 
distribution. 

Labor, no less than industry, demands that every 
sound private enterprise which has economic and 
social utility shall be allowed to function and not 
be stifled or be destroyed by governmental competi- 
tion or by governmental fiat, whether expressed 
through its taxing power, restrictive legislation, or 
through discrimination. Unless industry is allowed 
the opportunity to make reasonable profits, collect- 
ive bargaining will be rendered useless and will be 
of no avail—From an article by Matthew Woll, 
Vice-president, American Federation of Labor, in 
the Greenwich Time 


Elmira Chapter of the American 
Society of Tool Engineers 


The twenty-fourth chapter of the American So- 
ciety of Tool Engineers was organized at Elmira, 
N. Y., on February 17, with thirty-two members. 
John R. Lynch, of the Ingersoll-Rand Co., Athens, 
Pa., was elected chairman; J. B. Blank, of the 
Ingersoll-Rand Co., Painted Post, N. Y., vice-pres- 
ident; Howard Stratton, of the R. C. Neal Co., 
Elmira, secretary; and J. R. O’Connell, of Morrison 
Machine Products, Elmira, treasurer. 


Improving the Efficiency the 
Older Machine Tools the Shop 


Suggestions for Improving the Efficiency of Present Machine 
Tool Equipment in Plants where it may Not be Possible to 
Replace the Old Machines with Modern Equipment All at Once 


By W. C. DeGRAFF, Manager 
Sales Engineering Department 


Warner & Swasey Co., Cleveland, Ohio 


ucts of the machine tool industry for a part, 

at least, of their manufacturing equipment, 
that numerous surveys have been made to deter- 
mine the number of machine tools that have become 
obsolete because of current improvements. While 
these studies may differ in details, they are all in 
agreement on the point that more than 40 per cent 
of the country’s machine tool equipment in use to- 
day was built before 1920. 

Recently, the Warner & Swasey Co. conducted a 
survey of its own into the age of turret lathes built 
by the company that are still engaged in active 
production in the plants of its customers. From this 
survey, the following facts were recorded: 


S' many industries are dependent on the prod- 


Age of Warner & Swasey Turret Lathes Still in Service 


Years Built 
13 

100 


In other words, only about one-third of the ma- 
chines in service today are provided with the essen- 
tial features of more modern machines in regard 
to speed, ability to take heavy cuts, and provisions 
for maintaining accuracy. 

. Since all of this old equipment cannot be replaced 
Immediately, the question facing every operating 
shop executive is, “How can I get the most out of 


the old equipment in my plant that I must continue 
to operate?” 


Importance of Using Correct Speeds and Feeds 


As far as turret lathes are concerned, there seem 
to be two means by which a production increase can 
be obtained. The first is one that can be accom- 
plished with little or no financial outlay. Although 


more and more companies are using greater care in 
applying the correct speeds and feeds, there is still 
progress to be made in this direction. It is usually 
possible to increase production by at least 10 per 
cent simply by running the machine tool equipment 
of a plant at proper speeds and feeds. 

The problem is principally one of operator educa- 
tion. First of all, it is necessary to secure from the 
machine manufacturer all the information he can 
supply on the best speeds and feeds for his equip- 
ment. Many of the leading machine tool builders 
are ready to supply speed and feed charts for their 
machines. In addition to such charts, the Warner 
& Swasey Co. has also recently brought out a cal- 
culator, which simplifies the problem sufficiently to 
gain the turret lathe operator’s cooperation, be- 
cause of the ease with which it can be used. 

For example, on the back of this calculator the 
operator will find that SAE 1050 steel can be 
turned at 100 surface feet per minute, using high- 
speed steel tools. The calculator is so arranged that 
the operator has before him instantly the correct 
revolutions per minute of the spindle for any di- 
ameter of SAE 1050 steel from 1/4 inch to 28 
inches. If he is finishing a 4-inch diameter bar, 
he can readily determine that the spindle should be 
run at 95 R.P.M. Ordinarily, if he runs slower 
than this, he will be wasting time. If he runs faster, 
he will wear out his tool too rapidly. His speed 
and feed chart will show him that the feed should 
vary between 0.15 and 0.45 inch. From the be- 
havior of the chip, he can easily determine the cor- 
rect feed between these limits. 


How Inefficiencies Can be Spotted and the 
Average Efficiency Improved 


Of course, it is not always possible to run at the 
theoretically correct speeds and feeds; but in any 
event, a calculator such as referred to indicates 
both to the operator and the management what the 
correct speed and feed should be. If modifications 
are required, there is a reason for it. This reason 
may be that the old machine cannot be run as fast 
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as the recommended speed; it may be that the bear- 
ings are too loose and worn to permit the heavy 
feeds required; and again, the cutter may not have 
been ground correctly or the work may not be held 
firmly enough. In any event, failure to obtain re- 
sults with the theoretically correct feeds and speeds 
will suggest that something is not satisfactory. 

In a specific example, assume that there is a 
1 1/2-inch bar machine, twenty years old, in the 
shop. On the whole, it is doing a fairly satisfac- 
tory job. On small diameters, however, it cannot 
run at the correct speeds. For example, on a 1- 
inch diameter, the highest speed available is only 
80 per cent of the speed that should be used. On 
1/2-inch diameters, it can only run at 40 per cent 
of the correct speed. 

Now, if there are a few of these machines in the 
shop, it is apparent that a worthwhile saving can 
be made by transferring the work that these ma- 
chines can only do inefficiently to a later model 
machine that can be run at the proper speeds. In 
other words, the newer machines should do the 
work on which they can show the greatest savings, 
while the older machines can still do the work for 
which they are reasonably efficient. 

Moreover, since modern machines have greatly 
increased power and performance, it is often pos- 
sible today to use smaller new machines to do the 
work that twenty years ago would have required a 
larger size machine. In this way, then, the average 
shop can increase its production without replacing 
all of its equipment; but it may prove very econom- 
ical to replace the machine that is farthest from 
doing an efficient job, and, in that way, increase 
the average efficiency of the equipment, even though 
it is not possible to replace an entire department 
at a time. 


Better Tooling will Often Raise the 
Efficiency of an Old Machine 


There is a second way in which production can 
be increased without involving a large expenditure 
-—that is, by making use of adequate tools. In a 
study recently made, approximately 1000 turret 
lathe operators were asked what, in their opinion, 
was the most important thing that prevented them 
from producing more work. The reason most fre- 
quently given was that their turret lathes did not 
have adequate tooling. In 32 per cent of the cases, 
the operator said, in effect: “If the boss will give 
me better tools for my machine, I can turn out 
more work.” 

Recently there have been many improvements 
made in turret lathe tools; these new tools are more 
productive because they require less time to set up; 
they hold sizes better because they are more rug- 
ged; and they are designed for using carbide and 
other new cutting tool materials. More often than 
not, for a relatively small outlay, worthwhile pro- 
duction increases can be obtained with new tools 
applied to the older machines. This plan, in par- 
ticular, may make it possible to handle more effi- 
ciently jobs that are otherwise most inefficient. 
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MACHINERY’S New Handbook 


MACHINERY’S HANDBOOK (Tenth Edition). 1815 
pages, 4 1/2 by 7 inches. Published by THE 
INDUSTRIAL PRESS, 148 Lafayette St., New 
York City. Price, $6. 


This Tenth Edition is the most complete edition 
of MACHINERY’S HANDBOOK ever published. While 
the quality of handbook matter counts rather than 
quantity, owners of earlier editions who know 
about the quality will be interested in the following 
brief summary concerning the quantity of new 
material. 

The Tenth Edition contains 585 pages of impor- 
tant new matter not found in editions earlier than 
the Sixth, 447 pages not found in the Eighth, and 
250 pages not found in the Ninth Edition. This 
new material consists mainly of very important 
new or revised engineering or manufacturing stan- 
dards, machine shop data, and a vast amount of 
general information required by the designers and 
builders of all types of machines or other mechan- 
ical products. 

A bare outline of the new material alone would 
fill about two of MACHINERY’S pages, even if set in 
small type. These new features include, by way of 
illustration, standard mounting dimensions, with 
horsepower and speed ratings for different types 
of motors; the British standard limits and fits for 
holes and shafts; the American standard for dif- 
ferent gages; selection of tool steels for different 
classes of tools; additional data on various screw 
thread standards; tables for checking gear sizes by 
the pin and chordal methods of measurement; stan- 
dard grinding wheel shapes and dimensions; stan- 
dard forming tool blanks; standard tolerances for 
forging; American standards for drawings and 
standard abbreviations and symbols; selection of 
lubricants for bearings; standard V-belt drives; 
steels for gearing; brass, bronze, and non-metallic 
gearing; recent set-screw standards; new hardness 
conversion tables; checking screw thread sizes, and 
numerous other new subjects. 

The general character of the Tenth Edition is 
similar to that of preceding issues, and it includes, 
of course, many standard features found in earlier 
editions, such as mathematical and other tables not 
subject to change. The complete book is divided 
into 134 main divisions, featuring subjects of espe- 
cial importance to everyone responsible for the de- 
sign or construction of anything mechanical. 


* * * 


Gear Manufacturers Change Date 
of Annual Meeting 


The American Gear Manufacturers Association 
announces that the dates for the annual meeting 
at the Cavalier Hotel, Virginia Beach, Va., have 
been advanced a week, the new dates being May 
15 to 17. This change was made in order to permit 
members to attend the meeting of the National 
Metal Trades Association on May 22 to 24. 
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MACHINERY’S DATA SHEETS 391 and 392 
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Proportions (Basic): A = 1.81D; H = 0.50D; 
The length (L) is measured from the largest diameter of the bearing surface of : 


the head to the point,in a line parallel with the axis of the rivet. 


All dimensions given in inches, unless otherwise specified. 


Approved by American Standards 
Association, March, 1937 
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The Sonat (L) is measured from the largest diameter of the bearing surface of the head to the 


Proportions (Basic): A = 1.81D; H = 0.50D; C = 0.19D; G = 2.25D; Q = 78 deg 
point in a li 


All dimensions in inches, unless otherwise specified. 


MACHINERY’S Data Sheet No. 392, April, 1939 


Approved by American Standards 
Association, March, 1937 
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factors and considerations that determine 

when it pays to install high-cycle portable 
tools. The term “high-cycle portable tools” is a 
trade designation for portable electric drills, grind- 
ers, sanders, polishers, nut-setters, etc., for opera- 
tion from 180-cycle, three-phase, alternating cur- 
rent. As the available electrical power is generally 


[te purpose of this article is to outline the 


When Does Pay Install 
High-Cyc Portable Tools? 


An Analysis of the Factors that Must be Considered by the 
Shop Executive in Selecting Portable Tools, and a Summary of 
the Advantages Gained by the Use of Each Class of Equipment 


By JAMES BURKE, Consulting Engineer 
The Rotor Tool Co., Cleveland, Ohio 


either direct current or 60-cycle alternating cur- 
rent, the desired 180-cycle current is obtained from 
these sources by a motor-generator or a frequency 
converter. The illustration Fig. 1 shows a typical 
motor-generator suitable for ten to twelve tools of 
the heavy-duty abrasive type. A separate distribu- 
tion system with suitable attachment outlets sup- 
plies this high-cycle current to the desired locations. 


Fig. |. (Left) Motor-generator Suitable for Ten to Twelve Portable Tools, Shown to Approximately 
the Same Scale as the Air Compressor at the Right. Fig. 2. (Right) Modern Two-stage Air Compressor 
Suitable for Ten to Twelve Heavy-duty Portable Tools 
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Thus the high-cycle system is separate from the 
general lighting and power supply, which affords 
additional protection to those operating the tools. 

The term “universal portable tools” is a trade 
designation for portable electric tools operating 
from electric light circuits of direct current or 
60-cycle, single-phase, alternating current, which- 
ever is available. These tools can be connected 
directly to lamp sockets, but modern practice is to 
use a separate distribution system connected to the 
general lighting supply source. The use of uni- 
versal tools superseded the previous practice of 
using one type of tool for direct current and an- 
other type for alternating current, thus eliminating 
much confusion. They have, in turn, been largely 
succeeded by high-cycle tools, except in special 
cases where they may be preferred. 

Air tools were the pioneers in eliminating many 
tedious and expensive hand operations, and blazed 
a trail which paved the way for electric tools; they 
continue to be worthy competitors of electric tools 
for many installations. Fig. 2 shows a modern air 
compressor suitable for operating ten or twelve 
tools of the heavy-duty abrasive type. 


Design Features of High-Cycle 
Portable Tools 


The main purpose of the development of high- 
cycle tools was to utilize the simplicity of the three- 
phase induction motor, with its indestructible ro- 
tating element, and to eliminate commutators and 
brushes, which are a source of considerable main- 
tenance expense in universal motors. With the cus- 
tomary 60-cycle power supply of 60 cycles per sec- 
cond, the speed of the rotating element is limited to 
60 revolutions per second, or 3600 revolutions per 
minute, which is changed to desired speeds for 
drilling or other operations by suitable gearing. 
With this low rotating-element speed, it was not 
possible to obtain the desired light weight of port- 
able tools, combined with the degree of robustness 
and reserve power required, and, consequently, the 
number of cycles was increased to three times that 
of the customary 60, or 180 cycles, giving a speed 
of the rotating element of 10,800 R.P.M., which is 
comparable with universal tool speeds. 

Conversion from direct current to any kind of 
alternating current necessitated the use of a motor- 
generator, and it was as easy to make this for 180 
cycles as for 60 cycles. Conversion from 60 cycles 
alternating current to 180 cycles also requires a 
motor-generator or frequency converter, which ap- 
paratus, however, not only acts as a speed multi- 
plier of 3 to 1, but gives the advantage of insulat- 
ing the high-cycle portable tools from the general 
power and lighting circuits. These 180-cycle tools, 
of substantial and robust design, are of extremely 
light weight. As an illustration, a heavy-duty high- 
cycle grinder for 6-inch wheels, developing approxi- 
mately 3 H.P., weighs only about 15 1/2 pounds. 
A high-cycle nut-setter, capable of setting 3/8-inch 
nuts fast and easily with uniform tension, weighs 
only 6 1/2 pounds. 
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Advantages Claimed for the High-Cycle 
System of Operation 


High-cycle tools have an inherent advantage in 
that the maximum speed is limited by the cycles; 
in the selection of grinding wheels, etc., a margin 
of speeds in excess of those determined by the cycles 
and the gearing is unnecessary. Moreover, the 
speed under heavy grinding or other operations 
falls off only about 8 per cent, thus sustaining the 
speed for which the wheel or other tool is intended. 
With universal tools, however, the no-load speed is 
not definitely limited, but depends upon friction, 
windage, etc.; and under heavy grinding or other 
operations, the speed is not sustained, but falls to 
approximately one-half of the no-load speed. 

With high-cycle tools, the absence of rotating 
windings, commutators, brushes, brush-holders, 
etc., results in much less maintenance expense. The 
maintenance cost is also less in comparison with air 
tools, as there are no pistons, toggles, or other re- 
ciprocating parts. By periodic inspection and lubri- 
cation, high-cycle tools retain their high efficiency 
with low maintenance cost throughout their long 
life. 

Another advantage of high-cycle tools in com- 
parison with air tools is the saving in cost of power. 
This saving, of course, depends upon the type of air 
compressor, means of driving it, and the average 
duty cycle. With a modern, efficient, two-stage air 
compressor, in comparison with a high-cycle motor- 
generator set, both driven by the same source of 
electric power, the average power consumption of 
the compressed air system is about four times that 
of the high-cycle tools. The cost of the high-cycle 
tools themselves is about the same as that of air 
tools in all sizes, but somewhat higher than that 
of universal tools in the smaller sizes. 

With high-cycle tools, the time saved by sustained 
speed at heavy loads, and the resulting reduction in 
labor cost, combined with the reduced cost of main- 
tenance, accounts for a saving of approximately 
33 per cent in comparison with universal tools; 
33 per cent compared with today’s air tools; and 
still more compared with older types of air tools. 


How to Obtain the Largest Saving 
with the Smallest Investment 


When a plant changes from air or universal tools 
to high-cycle operation to obtain these advantages, 
the purchase of a high-cycle power supply unit be- 
comes necessary. This unit, either a motor-genera- 
tor or a frequency converter, requires an invest- 
ment, in the average plant installation, of about 
one-third that of the corresponding single-stage air 
compressor. With larger installations, the invest- 
ment for the high-cycle supply unit, compared with 
a two-stage modern compressor unit, is one-fourth 
or less. 

Our discussion so far has suggested that high- 
cycle tools offer certain definite advantages, but re- 
quire investment in a source of electrical power 


. 


supply. A fair analysis of the portable tool situation 
in a particular plant will also suggest that perhaps 
modern air or universal tools will also increase out- 
put, compared with the equipment now used. The 
problem, therefore, becomes one of finding the type 
of portable tool equipment that will produce the 
largest saving with the smallest investment. 

The foregoing considerations show that for a 
new installation, not influenced by an existing com- 
pressed air system, high-cycle tools will produce the 
largest savings with the smallest investment. The 
time and cost of doing the work and the main- 
tenance expense will be less than that of air or 
universal tools. The total first cost will be more 
than that of universal tools, but the apparent in- 
vestment saving will be more than offset by the 
slower work and higher maintenance of the uni- 
versal system. The total first cost of high-cycle 
tools will be much less than that of air equipment, 
because of the saving in the price of the high-cycle 
supply unit, compared with that of an air com- 
pressor. 

For plants having a modern, high efficiency com- 
pressed air system, with ample capacity for addi- 
tional tools, modernization of existing air tools is 
advisable. Probably few shop executives realize the 
remarkable improvements in air tools that have 
taken place over a five- or ten-year period; up-to- 
date air tools will often pay for themselves in from 
six to nine months or less. Such an air tool plan 
will require smaller investment than a change to 
high-cycle operation, since it will not involve the 
purchase of a power supply unit and will require 
merely the acquisition of the new or improved types 
of air tools. 

Between the foregoing extremes come plants with 
compressed air, but not of sufficient capacity for 
the proposed increase in tool requirements; also 
plants where the compressed air system is insuffi- 
cient for existing requirements or of an inefficient 
or antiquated type which would ultimately have to 
be replaced. Here a comparison of the relative in- 
vestment required for additional air supply with 
the cost of providing high-cycle current supply will 
show a much smaller investment needed for the 
high-cycle tools, and suggest an opportunity for 
getting the advantages of high-cycle tools at a 
lower total cost. 

Where plants using universal electric tools keep 
the tools busy two hours per day or more, the ap- 
plication of high-cycle electric tools will greatly 
reduce the time and cost of doing the work, and 
eliminate the present costly maintenance of com- 
mutators, brushes, etc. Such a plant may well ex- 
amine a high-cycle installation on a trial basis, so 
that the executives may find out how long it will 
take for the savings to pay for the cost of the high- 
cycle supply unit. Usually, this takes less than a 
year, and the makers of high-cycle electric tools 
are prepared to lend a high-cycle supply unit tem- 
porarily to their customers for this purpose. The 
answer to each special case will, of course, be found 


by a study of the factors mentioned in the fore- 
going. 


Conclusions to be Drawn 
from the Discussion 


Since each portable tool requires a man to run 
it, and with labor costs running as high as they 
do now for this type of work, it is clear that in 
the course of a year the average plant spends be- 
tween $600 and $1200 to operate a portable tool 
even part time. The possibility of saving approxi- 
mately 33 1/3 per cent of these costs by buying 
modern portable tools costing from $50 to $125 per 
tool naturally suggests that nearly every plant has 
opportunities for improving its position by a rela- 
tively small capital investment in portable tools. 
When it pays to install high-cycle portable tool 
equipment will, of course, depend on a study of 
the portable tool installation from the viewpoint 
of the cost of performing the operation, main- 
tenance cost, power cost, and the amount of new 
investment needed. Such studies, in many in- 
stances, show surprising results, and point the way 
to savings that render substantial returns in the 
form of increased profits. 


* *x * 


Machinery Exports in 1938 


The industrial machinery exports from the 
United States during 1938 were valued at close to 
$270,000,000, an increase of 12 per cent over the 
1937 exports, which amounted to approximately 
$240,000,000. The record figure for foreign exports 
of industrial machinery was reached in 1929, with 
$278,000,000. It will be noted that this is only 3 
per cent greater than the exports in 1938, accord- 
ing to figures compiled by the Machinery Division, 
Bureau of Foreign and Domestic Commerce, Wash- 
ington, D. C. 

Exports of power-driven metal-working machin- 
ery continued at record levels during the year, 
reaching a peak value of $97,270,000, a 62 per cent 
gain over the 1937 figure of $59,880,000. 

During 1938, engine lathes were exported to a 
value of $6,650,000; milling machines, $14,585,000 ; 
external cylindrical grinding machines, $4,087,000; 
internal grinding machines, $4,000,000; tool and 
cutter grinding machines, $3,268,000; surface 
grinding machines, $2,769,000; other metal grind- 
ing machines, $3,424,000; turret lathes, $5,986,000; 
vertical boring mills, $3,628,000; thread-cutting 
and automatic screw machines, $4,408,000; gear- 
cutting machines, $3,106,000; and drilling ma- 
chines, $3,698,000. 


* * 


The B. F. Goodrich Co., Akron, Ohio, has made 
a survey of its male employes. Through this sur- 
vey, the company has found that the average em- 
ploye is forty years old and has been in the employ 
of the company continuously for eleven years. He 
is married and has two children. Sixty per cent 
of the employes own their own homes. 
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Repair and Maintenance 


Electric Motors 


CCASIONALLY the 
() functions of the main- 

tenance man must be 
extended to include more 
than strictly maintenance 
duties and minor repairs. 
While it is always desirable 
to use a factory-made replacement part, conditions 
sometimes necessitate the production of a replace- 
ment part in a local shop. The following informa- 
tion is given with a view to assisting the main- 
tenance man in making a satisfactory repair or 
replacement of a damaged or defective part in some 
ef the simpler cases. 


Obtaining Properly Fitted Keys and Keyways 


That portion of a motor shaft extending beyond 
the motor frame structure is particularly subject 
to abuse. Loose keys result in worn keyways and 
cther damage by slipping of the pulley hub or other 
part on its seat. Worn keyways can be repaired 
by milling them to suit keystock of a somewhat 
larger size or the old keyway may be abandoned 
and a new one cut diametrically opposite. In cut- 
ting a new keyway or recutting an old one, it is 
important that it be exactly parallel with the axis 
of the shaft, so that the key will not bind in the 
keyway of the pulley, coupling, or other part 
assembled on the shaft. The key should fit the key- 
way tightly, and since the tolerance on the width 
ef the cold-rolled keystock ordinarily used allows 
this stock to be under-size, it is desirable to use a 
keyway cutter that will cut a keyway, the width of 
which is about 0.002 inch less than the nominal 
width of the keystock. 

As a rule, the depth of the keyway in the shaft, 
measured at the edge of the key, is made one-half 
the thickness of the key, but in special cases, this 
rule can be changed to suit conditions. The depth 
of the keyway in the mating part, such as a pinion 
or pulley, is usually made to give a clearance of 
from 1/64 to 1/32 inch over the key, and the width 
should have a plus tolerance over the nominal width 
of the key of from 0.001 to 0.002 inch, so that the 
mating part can be pressed on without wedging 
on the key. To prevent axial movement of the key 
when the mating part is being pressed on, the shaft 
material adjacent to the end of the key is swaged 
in, thus locking the key in place. 

If the pulley or coupling fit on the shaft is scored 
or worn, it should be carefully turned to a true 
smooth surface by mounting the shaft between 
centers in a lathe. The mating parts, such as pul- 
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leys, pinions, or couplings 
can usually be bored out and 
fitted with a bushing, which 
can then be finish-bored to 
suit the reduced diameter of 
the shaft extension. The key- 
way in the shaft may be re- 
cut after the new surface has been finished, and a 
corresponding keyway cut in the bushing. 

The bore of a pulley is ordinarily made a sliding 
fit on the shaft extension and the pulley is tight- 
ened on the shaft by set-screws, which are located 
in the pulley hub over the keyway, so that they can 
be screwed down against the outer surface of the 
key. Shaft-extension diameters for industrial mo- 
tors are made to nominal size with a minus toler- 
ance of 0.0005 inch for sizes up to and including 
1 1/2 inches and with a minus tolerance of 0.001 
inch for larger sizes. Corresponding pulley bores 
will be such that a standard plug gage of the nom- 
inal diameter will pass through. This means that 
the bore will have a minimum diameter of from 
0.00075 to 0.001 inch larger than the maximum 
shaft size. A tolerance on the bore diameter of 
0.001 to 0.002 inch above the minimum is allowed, 
depending upon whether the nominal bore diameter 
is below or above 2 inches. 

Most other parts mounted on shaft extensions, 
such as pinions, couplings, sprockets, and flywheels, 
are bored to fit the shaft tightly. However, since 
in the case of the great majority of industrial mo- 
tors, the bearing bracket adjacent to the shaft ex- 
tension is not split, and therefore not removable 
with such parts in place on the shaft, the degree 
of tightness of the fit must be controlled so that 
they can be withdrawn by the use of pulling means 
of moderate capacity and general availability. On 
the basis of the standard shaft tolerances given 
previously, suitable pinion and coupling bores for 
various diameters can be determined by referring 
to Table 1. 


Making Repairs by Welding 


Repairs have been made on industria] motor 
shafts by welding, and although some of these re- 
pairs have been successful, this method should be 
avoided, as far as possible. Certainly no welding 
should be done at highly stressed parts of the 
shaft, or where stress concentration takes place, 
as at the ends of keyways in the extension, or 
where annular grooves or shoulders are cut in the 
shaft. Where steel shafting is used having a car- 
bon content not exceeding 0.20 per cent, welding 
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will be much less detrimental, but almost invariably 
the better grades of steel are used for motor shafts. 
Welding of these better grades of steel, having a 
carbon content of from 0.30 per cent to as high as 
0.50 per cent, changes the physical characteristics 
of the material adjacent to the weld, causing hard 
spots, brittle material, and a marked predisposition 
to fracture when the normal working stresses are 
added to the internal stresses in the material in- 
duced by unequal cooling. This method of repair 
cannot therefore be generally recommended. 


Repairing Worn Journals and Bearings 


Next to the pulley or coupling extension, that 
portion of the shaft most subject to damage is the 
journal or bearing. Failure of a ball bearing may 
result in its rotating on its fit on the shaft and 
thus galling the surface. High temperatures devel- 
cped at the time of failure may cause the ball 
bearing inner race to “‘freeze”’ to the shaft, result- 
ing in a badly galled surface when the bearing is 
removed. If the diameter of the shaft at the bear- 
ing seat is, say, 3/16 or 1/4 inch larger than at the 
pulley extension, or if the failure is at the end of 
the shaft where there is no extension, the damaged 
portion of the shaft may be turned down and fitted 
with a steel sleeve bored to give a heavy shrink fit 
on the newly turned surface, approximately 0.001 
inch per inch of shaft diameter being allowed for 
the shrink fit. The outside diameter of the bushing 
should be left rough until after shrinking in place, 
when it may be finish-turned to suit the new bear- 
ing. The exact size may be determined by measur- 
ing the bore of the bearing to be used and adding 
to this figure from 0.0003 to 0.0008 inch to allow 
for the press fit. Small bearings may have a little 
lighter fit than this, and large bearings may have 
a slightly heavier fit. 

When a plain bearing journal becomes scored or 
worn, it can be repaired in a manner similar to that 
described for a ball-bearing journal, in which case 
a replacement bearing of standard bore may be 
used. In some cases, however, if a new bearing is 
to be made or a bearing with under-size bore is 
available, the journal can be turned down just 
enough to obtain a true surface, thus eliminating 
the necessity for a sleeve. In restoring the journal 
to its original diameter by the use of a sleeve, the 
new journal surface is usually held to a minus tol- 
erance of 0.0005 to 0.001 inch from the exact nom- 
inal diameter. 


Making Shaft Replacements 


Sometimes an accident or abuse makes it neces- 
sary to replace a shaft entirely. In doing this, it 
is desirable to use material that is at least as good 
as that in the original shaft. Ordinary motor shaft- 
ing is of a tough grade of axle steel containing from 
9.30 to 0.45 per cent of carbon. The Brinell hard- 
ness is about 160, the yield point around 36,000 
pounds per square inch, and the ultimate tensile 
strength about 75,000 pounds per square inch. In 


Table 1. Recommended Tolerances for Pinion and 
Coupling Bores* 


Nominal Diameter of | 
Bore, Inches Bore Tolerances, Inch 


£6: 1D | Nominal, minus 0.001 to minus 0.0005 
Above 1.5 to 3...| Nominal, minus 0.0015 to minus 0.001 
Above 3to6..... | Nominal, minus 0.002 to minus 0.001 


*From the Electrical Journal 


a small percentage of cases, which may be consid- 
ered exceptional, higher strength materials are re- 
quired. Special heat-treatment of the axle steel 
referred to will considerably improve its physical 
properties, but for best results, a heat-treated alloy 
steel should be used. A very satisfactory alloy steel 
for shafting contains 0.30 to 0.40 per cent carbon, 
1 to 1 1/2 per cent nickel, and 0.45 to 0.75 per cent 
chromium. Such a_ steel, when properly heat- 
treated, will show an ultimate tensile strength of 
100,000 pounds per square inch, and a yield point 
of 80,000 pounds per square inch, with a Brinell 
hardness of around 212. 

In checking a shaft that is to be replaced, for 
cuality of material, it may be feasible to measure 
the hardness to determine whether the material 
has been heat-treated or not. The shaft may also 
be compared with other shafts known not to have 
been heat-treated by noting the sound produced by 
striking them with a hammer. When not mounted 
in armature parts, a heat-treated shaft will give a 
ringing sound if struck with a hammer, as com- 
pared with a relatively duller sound for a shaft 
that has not been heat-treated. 

When a heat-treated shaft must be replaced, it 
is simpler to choose the chrome-nickel material, 
which can be purchased already -heat-treated in the 
bar. It will then be unnecessary to distinguish 
between heat-treated carbon steel and heat-treated 
alloy steel in the original shaft. 

It may happen also, that under special conditions 
of service, the original carbon steel shaft which 
has not been heat-treated does not have the neces- 
sary strength to carry the peak loads imposed upon 
it. In such cases, the extra strength of the heat- 
treated chrome-nickel steel shaft will probably 
eliminate the difficulty. It must be remembered, 
however, that the higher strength material does 
not improve the stiffness of the shaft. It allows a 
greater degree of deflection before permanent bend- 
ing or twisting takes place, but it does not reduce 
the amount of deflection for a given load. If the 
amount of deflection is objectionable, as when it 
interferes with proper meshing of gears, the rem- 
edy will be found not in higher quality steel, but 
in increasing the size of the shaft or moving the 
pinion in toward the bearing, so as to reduce the 
amount of overhang. 

Having obtained a bar of steel of proper quality 
for making the new shaft, it should be cut to the 
proper length and have centers machined in both 
ends to facilitate further machining operations in 
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the lathe. 
taking measurements from the old shaft, leaving 
a small amount of stock at each shoulder for final 
truing up. Having located these points, the shaft 
is rough-turned in the lathe to within 1/16 inch of 


Shaft shoulders should be located by 


the final diameter. A finishing cut is then taken, 
by which the diameter is reduced to within 1/64 
inch of the final size. Following this, the shaft is 
removed to the grinder for finishing to the exact 
dimension required. 

If no grinder is available, the shaft may be fin- 
ish-turned to within 0.001 inch of the final diameter 
and smoothed down to the final size with emery 
cloth. When this method is used, the last finishing 
cut should be made with a flat-nosed cutting tool, 
about 1/32 inch wide, having not more than 1/64 
inch lead. A smooth true surface is essential in 
securing proper engagement of the shaft with mat- 
ing parts, such as cores, commutators, bearings, 
etc. All diameters will closely approximate meas- 
urements taken from the old shaft and should be 
held within suitable tolerances as indicated for the 
various fits in Fig. 1. Keyways are milled last, 
after which the keys are set and swaged in place. 


Making Ball Bearing Replacements and 
Repairing Housings 


Failure of a ball bearing necessitates a factory- 
made replacement bearing, but it may prove advan- 
tageous to repair a damaged ball bearing housing 
in the local repair shop. The damage may take the 
form of wear of the surface engaging the outer 
race of the bearing, due to spinning of the race in 
the housing. Seizure between the housing bore and 
that part of the shaft adjacent to the bearing inner 
race may necessitate boring out and bushing, or 
the part may be broken, requiring replacement. 

A housing with a worn bearing seat may have 
sufficient material to permit boring out to a diam- 


eter 1/8, 3/16, or 1/4 inch larger than the diam- 
eter of the bearing. A bushing made from steel bar 
stock or tubing is then turned to a thickness of 
3/16 to 1/4 inch and to a heavy press fit in the 
bored-out housing (0.0005 to 0.0010 inch per inch 
of diameter larger than the bore of the housing). 
After the bushing has been put into place by press- 
ing, or by heating the housing and allowing it to 
shrink onto the bushing, the bushing should be 
bored out to fit the bearing outer race closely, tak- 
ing care to produce a smooth finish using emery 
cloth in the final operation. The outer race of this 
bearing should fit the bore so that it can be pressed 
in with the fingers but will not slide down into the 
bore of its own weight. The clearance between the 
bearing and the bore should not exceed 0.002 to 
0.0025 inch. 

In repairing the bore of the housing, the bushing 
method is preferred. The making of extensive re- 
pairs to accurately machined parts by welding will 
almost certainly distort the part, interfering with 
its proper engagement or alignment with mating 
parts, and should therefore be avoided whenever 
possible. In order to prevent leakage of lubricant 
and entrance of dirt, the bore of the bushing should 
fit the shaft with not more than 0.020 inch clearance 
on the diameter, and preferably with as little as 
half this amount, if concentricity and alignment 
can be accurately controlled when the bore is fin- 
ished. It is usual to cut “grease grooves” in 
the bore to improve the sealing effect. Two grooves, 
1/8 inch wide by 1/8 inch deep on 1/4-inch cen- 
ters, should be satisfactory. Especially when small 
clearances are used, the material of this bushing 
should be something other than steel—preferably 
bronze or cast iron, so that accidental contact with 
the shaft during operation will not result in galling. 

If the bearing mounting is of the cartridge type, 
and the whole cartridge must be replaced, the di- 
mensions for the new part may be taken largely 


For ball-or roller bearing motor, 
turn shaft at bearing fit to 


+0.0001 
catalog dimension +0.0006 


Fillets in corners at shoulders to be as large 
as mating part will permit and should not be Sled runner ends on 
smaller than 1/32” radius. keyways preferred 


Keyway in pulley: 
Up to 3/4" = 

—0.000 
nominal +0.001 
Above 3/4" = 


nominal 


)Clearance 


/ i / 
Turn shaft at commutator, punching, and 


coil support to of old shaft” 9 000 


For sleeve-earing motor 3/4 to 4” diameter 
turn shaft to nominal heresy diameter. 


Diameter of shaft at pinion Keyway in shaft to be: 
or pulley fit to be: 
Up to 1-1/2” diameter 
inal +0.0000 

nominal ~ 0005 
Above |-!/2” diameter 
na) +0.000 

nominal 


Bore of pinions and couplings: 
Bore 3/4 to 1-1/2” = nominal ~2-0010 


Bore !-1/2 to 3” = inal “02-0015 
Bore 3 to 6” = ina]~0.002 
nominal 
Bore of pulleys: 


1 nomi ng} +0.00075 
re 34 to2 nominal 00200 


Bore and above = nominal 


Fig. 1. 
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Tolerances for Motor Replacement Shafts 


from the old one. The diameter 
of the cylindrical surface that fits 
into the motor end bracket should 
be such as to give a snug fit in the 
bracket bore. This surface should 
be true and smooth, so that the 
motor end bracket can be with- 
drawn from it without difficulty 
in disassembling the motor, leav- 
ing the cartridge assembled around 
the bearing to protect it from dirt 
and damage. The clearance be- 
tween the outside diameter of the 
cartridge and the bracket bore 
should be about 0.001 to 0.002 
inch. 

In making new housing parts 
or repairing old ones, great care 
should be taken to insure accu- 
racy. Finished dimensions should 
be accurate—diameters to thou- 
sandths of an inch, axial lengths 
to sixty-fourths of an inch, and shoulders square 
with cylindrical surfaces to the closest possible lim- 
its. After assembling, the work should be checked 


Fig. 2. Bearing Bushing 
with Section Cut away 
to Show Linings 


to insure that the bearing will 
move axially in the new or re- 
paired housing and that the bear- 
ings are not clamped between the 
two housing assemblies. 

factory-made replacement 
sleeve bearing will usually be 
found distinctly superior to one 
made in a local repair shop, due 
to the special facilities for manu- 
facture provided at the factory. 
It occasionally happens, however, 
that no factory-made replacement 
is at hand and the equipment 
must be placed in operation with- 
in a few hours. This necessitates 
handling the repair job in a local 
shop. 

The concluding article, to be 
published in a coming number of 
MACHINERY, will deal with the 
use of bearing bronze for sleeve 
bearing replacements, babbitt-lined bearings, cor- 
rect procedure in installing replacement bearings, 
and repairing broken castings. 


Testing Cutting Fluids for Corrosion Characteristics 


N a paper read before the Institute of Petroleum 
(Great Britain), prepared by A. H. Lloyd and 
H. H. Benny, it is stated that in aqueous cutting 
emulsions there is an inherent danger of corrosion, 
since the coolant consists largely of water, with a 
small quantity of oil held in suspension in the form 
of minute drops. Among the soluble oil emulsions, 
there are many, the authors said, that cause corro- 
sion on cast iron or steel, while a few cause rusting 
only under exceptional conditions. 

What is known as a siphon drip test has been 
developed in the Herbert Laboratory in England 
to determine the corrosive quality of cutting emul- 
sions. In these tests, samples of the emulsions are 
placed in conical beakers and are allowed to drip 
very slowly (about one drop a minute) on a cast- 
iron block below, which is milled out into recesses. 
The block is made from metal similar to that used 
for lathe beds, and in each recess are placed small 
piles of brass and steel chips, so that work-shop 
conditions are simulated, it being found that corro- 
sion occurs most vigorously on a lathe where the 
chips collect as they fall from the cutting tool. The 
test is usually run for three or four days, and the 
effect of the different emulsions in producing rust 
1S compared. 

About four years ago this problem of corrosion 
was thoroughly investigated by the authors. It was 
found that the addition of nickel, chromium, and 
copper, either separately or together, in proportions 
that could be employed commercially in heavy lathe 
bed castings, did not afford protection. A well- 
known oil company was approached, and ultimately 


a cutting fluid was produced that gave a slightly 
alkaline liquid when mixed with water. In this 
emulsion, the oil is suspended in a condition cor- 
responding more closely to true solution, and the 
liquid is clear or opalescent when first put into use, 
instead of being milky in appearance. After more 
than two years of experience with this newer type 
of cutting fluid, rusting has been obviated on the 
machines and the soluble oil bill reduced. 

This achievement is partly due to the great stabil- 
ity of the emulsion, because when water is set free, 
rusting follows inevitably. The stability of the 
emulsion also enables high dilutions to be used, and 
it is now recommended to mix one part of oil with 
forty parts of water; even so, tests up to a period 
of six months show that the strength of the mix- 
ture continually increases, so that after a month 
or so, the mixture may contain only fifteen parts 
of water to one part of oil. 


* * 


New Officers of Cleveland Chapter of the 


American Society of Tool Engineers 


The Cleveland Chapter of the American Society 
of Tool Engineers recently elected the following 
new officers: Chairman, G. J. Hawkey, president of 
the Cleveland Duplex Machinery Co., Inc.; vice- 
chairman, R. H. Behrend, assistant chief tool de- 
signer, National Acme Co.; secretary, C. V. Briner, 
Pratt & Whitney Co.; and treasurer, C. W. Schei- 
hing, chief inspector of the National Carbon Co. 
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Engineering News Flashes 
—z—=— The World Over ——— 


Giant Electric Generators Being Built 
for the Grand Coulee Dam 


The three main generators for the Grand Coulee 
Dam, now being built by the Westinghouse Electric 
& Mfg. Co., will be, it is said, the most powerful 
generators in operation in the United States. They 
will each have a rating of 108,000 kilovolt-amperes, 
the three together having enough power to supply 
illumination to New York City and Chicago com- 
bined. In the construction of these enormous gen- 
erators, over 4,500,000 pounds of steel, almost 300 
miles of copper wire, and more than 1,000,000 man- 
hours of work will be required. Their rating is 
about 30 per cent greater than that of the largest 
generators now existing in the United States. 

Each generator is 24 feet high and 45 feet in 
diameter. The total weight of the three machines 
will exceed 6,000,000 pounds. More than 100 freight 
cars will be required to carry these machines, piece 
by piece, to the place where they are to be installed 
on the Grand Coulee Dam project on the Columbia 
River, ninety-two miles west of Spokane, Wash. 


An Unusual Example of Long Life 
of Chain Drives 


An interesting example of the long life of chain 
drives was recently called to our attention. At the 


Updike Grain Elevator, Council Bluffs, Iowa, a 
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Morse silent chain installation costing $7200 was 
made twenty-one years ago. This installation is 
now being completely reconditioned, at a cost of 
about $2000, with the expectation of giving many 
more years of service. This is the only major ex- 
penditure for chain replacement in this grain ele- 
vator during twenty-one years. 

There are forty-two drives in all, conveying ap- 
proximately 1500 horsepower for elevators, coun- 
tershafts, belt and screw conveyors, shovel drives, 
and cooler fans. This service record is still more 
interesting in view of the fact that a large per- 
centage of the drives have been operated all these 
years without enclosing cases. While practically all 
the drives were in good operating order, those that 
had been enclosed were in much better condition. 


New Type Coating for Protecting 
the Inside of Oil-Tubes 


A new type of oil-tube with a flexible inner 
coating of cellophane and neoprene chloroprene 
rubber has been developed, which provides resist- 
ance to the action of oil passing through it. While 
first designed for use in aircraft, this type of 
oil-tubing is now being introduced for industrial 
applications. It was developed in response to a de- 
mand for a material that would withstand deteri- 
oration caused by oils, vibrations, or strains and 
at the same time, be light in weight. Many com- 


A New Seamless Pipe Mill 
for Making Seamless Pipe 
from 4 1/2 to 14 Inches 
in Diameter was Recently 
Put in Operation by the 
Youngstown Sheet & Tube 
Co. at Youngstown, Ohio. 
The Illustration Shows a 
Rear View of One of the 
Two Tube-piercing Units, 
with the Spindle Drive 
Indicated at the Left 
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binations of materials were tried out before the 
cellulose and neoprene protective features were in- 
corporated and found to be satisfactory. 

Specially prepared cellulose sheeting, laminated, 
provides a seal over the entire inner tube. This 
coating is impervious to oils and all hydrocarbon 
fluids at high, normal, and subnormal tempera- 
tures alike. A vulcanized neoprene cover binds the 
units together, providing double protection. A 
metal braid forms the outer shell. The Chicago 
Metal Hose Corporation, Maywood, IIl., manufac- 
tures the hose under the trade name Avioflex, using 
cellophane and neoprene as made by E. I. du Pont 
de Nemours & Co. 


Features of New Steam-Turbine 
Electric Locomotive 


Some of the engineering features of the new 
General Electric-Union Pacific locomotive referred 
tc on page 396 of February MACHINERY are of un- 
usual interest. The steam generating equipment is 
essentially that used in a modern high-efficiency 
power plant. The turbine generating set is similar 
to that used for years in the propulsion of ships. 
Steam at a pressure of 1500 pounds per square inch 
and a temperature of 920 degrees F. is generated 
by the boiler, which uses forced circulation of water 
through the tubes surrounding the furnace; 45,000 
pounds of steam is generated an hour. The steam, 
after passing through the turbine, is condensed and 
used over again; thus no additional water is re- 
quired for running the locomotive. 

A distinctive feature of the steam boiler equip- 
ment is that only a few minutes is required to ob- 
tain full steam pressure; thus, long delays in put- 
ting the locomotive in service are avoided, and 
economical operation is insured in making station 
and other stops. 

The operaton of the locomotive is completely 
automatic. The engineer, when he wishes more 
power and speed, simply increases the flow of fuel 


Machining One of Six Giant 
Water Turbines Built by 
the Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., for 
the Boulder Dam. These 
Turbines are the Largest 
Capacity Hydraulic Tur- 
bines Ever Built, Each 
being Rated at 115,000 
Horsepower. Twenty-six 
Railroad Cars were Need- 
ed to Ship Each Turbine 


to the boiler. The control of the electrical equip- 


ment enables him to start and stop the train 
smoothly. 


New British Equipment for Tubes 
of Huge Proportions 


New heavy tube equipment, said to be the most 
powerful in the world, has been placed in opera- 
tion in Chesterfield, England. It consists chiefly 
of a piercing press and a horizontal draw-bench, 
with the required furnaces. The piercing press can 
handle billets or ingots weighing 20 tons, and pro- 
duces in one operation a hollow forging 9 feet long 
and 54 inches outside diameter, weighing 16 tons. 
The draw-bench can extend the original 9-foot 
length of the forgings into tubes of a maximum 
length of 35 feet. The press weighs 850 tons and 
the draw-bench over 500 tons. Seamless tubes of 
the large sizes produced by this equipment are used 
for high-pressure storage purposes, for torpedoes, 
und for submarine air vessels. 


High-Speed Photography with 
1/100,000-Second Exposure 


A new process of extremely high-speed photog- 
raphy, which makes possible the taking of photo- 
graphs at a higher speed than ever before—with an 
exposure of only 1/100,000 second—was recently 
demonstrated by A. G. Spalding & Bros., 518 Fifth 
Ave., New York City. This new photographic pro- 
cess has been developed by Dr. Edgerton and has 
been applied by Arthur D. Little, Inc., in solving 
many industrial problems. The photographs can be 
taken at rates up to 600 per second. The exposure 
time is determined by the duration of a flash of 
light from a gas-filled tube and not by a mechan- 
ically moving shutter. The flash of light is obtained 
by the sudden release of electrical energy stored in 
2 condenser. 
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EDITORIAL 


Industry has been repeatedly requested by the 
Administration in Washington to increase its ac- 
tivities—to provide employment for more people. 
Obviously, industry cannot increase its activities 
unless there is a demand for its products; it can- 
not increase employment unless there are buyers 
for what it makes. Furthermore, even when there 
are reasonable sales 
prospects, increased 
activity is often im- 
possible unless men 
with capital feel justi- 
fied in investing in the 
enterprise. They certainly will not invest their 
money unless they have confidence in the business 
outlook and feel that their money is reasonably 
safe. 

Why should their money not be safe? Let us 
consider how their investments would be employed. 
Their money would be used in buying machines, 
materials, and supplies for manufacturing opera- 
tions; in erecting buildings to house the machinery 
used in manufacturing; and in paying, in advance, 
the wages of the labor employed until the sales of 
the product eventually bring in enough cash to 
continue operations on a self-supporting basis. 

Hence, when the money is once invested, it can- 
not be withdrawn at will. It has been converted 
into buildings, machines, and materials, and used 
for the payment of wages for products yet to be 
sold. The recorded experience of industry shows 
that an average investment of from $5000 to $6000 
is required for each worker employed; and this 
money must remain in the enterprise. If it is ever 
to be recovered, the en- 
terprise must be profit- 
able; otherwise, the 
investment becomes use- 
less and ultimately will 
be a total loss. Under 
these circumstances, it is quite obvious that those 
who have money to invest must carefully consider 
the prospects in business and industry, before they 
place their money—often hard-earned savings—in 
a new enterprise or in an expanding old one. 

What, then, do the people who have money to 
invest in industrial enterprises think of the pros- 
pects at the present time? Why do they not in- 
vest more freely? The answers to these questions 
obviously would throw light on the whole subject 
of industrial recovery. 

To obtain answers to these questions and to 


Increased Industrial 
Activity Needs the 
Investor's Money 


Why the Investor 
Hesitates to Place 
Money in Industry 


560—MACHINERY, April, 1939 


COMMENT 


record the opinions of investors, the National As- 
sociation of Manufacturers sent out thousands of 
questionnaires to people known to have invested 
money in industrial enterprises in the past. Three 
thousand replies were received to the question: 
“Do you have money available which you could in- 
vest and would like to invest in new securities of 
either new or existing productive enterprises (as 
distinct from government and other high-grade 
bonds, or stocks of existing companies), but which 
you do not care to invest in such securities at the 
present time?” About 75 per cent of the answers 
were: “Yes, money is available for investment.” 

The question was then asked: “Why are you un- 
willing to make these investments?” Several rea- 
sons were given for the unwillingness to risk money 
in industrial enter- 
prises at the pres- 
ent time. Sixty- 
three out of every 
hundred of the men 
with money avail- 
able for investment said that they were afraid of 
labor trouble; 76 per cent felt that present legisla- 
tion discouraged industrial expansion and 74 per 
cent expressed themselves as also fearing new ad- 
verse legislation; 75 per cent of those who had 
money to invest felt that the present high taxes 
discouraged industrial enterprise; and 72 per cent 
feared additional new taxes. 

It was pointed out by some that the Govern- 
ment takes so much in taxes that investment is not 
worth while, an example of a tax burden as high 
as 81.7 per cent of the gross income of a corpora- 
tion being pointed out. Legislation was also held 
to be too stringent in regard to the purchase and 
sale of securities and in its restriction of new is- 
sues. Over 60 per cent of those who replied said 
that they would prefer to buy new securities rather 
than tax-exempt government bonds, but were de- 
terred from making investments in new securities 
because of the reasons stated. 

In order to encourage investments in private en- 
terprises, it was held necessary that there be 4 
change in Government policies and attitude toward 
business; a change in Government spending and 
budget policies; a change in Government competi- 
tion with business; reduced taxes; and amend- 
ments to present Federal labor legislation. Obvi- 
ously, there must also be a change in the attitude 
of labor leaders, a willingness to work for, not 
against, business recovery. 


Harmful Legislation, 
Labor Troubles, Taxes 
Put on the Brakes 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


Reciprocating Motion Used on a 
Wire-Forming Machine 


By L. KASPER 


The accompanying illustration shows the design 
of a reciprocating motion used on a wire-forming 
machine, which employs a unique method of pro- 
viding for a reduction of speed at one end of the 
movement. This is accomplished without the use 
of a cam and without changing the speed of the 
Griving member. The lower view shows a plan of 
the arrangement, and the two upper views show 
side elevations. The part A is a sliding fit in a dove- 
tail slot in the stationary part B, and carries the 
lever C, which is connected at its upper end to the 
rod F, from which it receives its motion. The lever 
D is keyed to the same shaft as lever C, and car- 
ries at its lower end the roller EF, which rides on 
the plate G. The part A is recessed, as indicated, 
to receive lever C, the recess being of a depth that 
will permit the roller E to ride on the upper edge 
of the plate G without any lost motion. 

In the central 
view, rod F is 


erate as one lever, with roller E acting as the ful- 
crum. As levers C and D are of the same length, 
the speed of movement of part A from this point, 
is reduced to about 50 per cent that of rod F. The 
length of travel at this point is likewise reduced. 
Plate G is slotted to provide adjustment. 


Tripping Mechanism Operated by 
Revolving Shaft 


By F. SERVER 


The mechanism illustrated (see next page) is 
designed to operate the tripping lever A from the 
rotating shaft B. The object is to move lever A 
from the position shown by the full lines to that 
indicated by the dotted lines at C, and back again, 
an idle or rest period being provided between the 
movements. This is accomplished by means of the 
disk D, which is keyed to shaft B, and the linkage 
arrangement shown. Shaft B and disk D rotate in 
the direction indi- 
cated by the ar- 


shown as having 
completed its 
movement to the \ 


row E. A pin F in 
disk D fits a block 
G which is a slid- 


left and as mov- 
ing to the right. &. 


ing fit in a slot in 
the lever H. 


D are locked be- fon (6) 
tween the recess 


Lever H, being 
keyed to the shaft 
I, oscillates the 


in part A and il 


plate G, there is 


latter shaft con- 
tinuously as shaft 


no movement of . 


these parts rela- 


B revolves. This 
oscillating move- 
— ment is also trans- 


tive to part A, \ 
the motion of 
which, at this 
point, is directly 


mitted to the fork- 
shaped member J, 
keyed or pinned 


transmitted to it ‘a 


by rod F. As roll- 
er E’ reaches the > 


to shaft J. Mem- 
ber J has two 
pads K and L 


slot in plate G, it 


= which are alter- 


J nately brought 


7h. 
as shown in the \ D T 
upper view. At B 


this point, levers 


into contact with 


the roll R at one 
end of the lever 


C and D, being 
fastened to the 
Same shaft, op- 


Diagrams Illustrating Operation of Reciprocating Mechanism 
Used on Wire-forming Machine 


M. The illustra- 
tion shows the 
mechanism with 
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Tripping Mechanism Operated by Rotating Shaft B 
which Shifts Lever from Position A to Position C 


and Back again with Dwell between Movements 


lever H at approximately its highest point, and 
pad L in contact with roll R. With lever H in this 
position, the outer end of the trip-lever A is de- 
pressed to the position shown through the action of 
connecting link N and crank member P. 

As shaft B continues to revolve, pad L moves 
away from roll R, allowing trip A to retain its posi- 
tion until pad K makes contact with the upper side 
of roll Rk, depressing it so that the outer end of 
trip A is raised to the position indicated by the 
dotted lines at C. Continued rotation of shaft B 
raises pad K from contact with roller R, so that 
the trip retains the position indicated by the dotted 
lines until pad L is again brought into contact with 
roll R. 


Mechanism for Adjusting Arc-Shaped 
Levers around Rotating Cylinders 


By FRANK HARTLEY 


The mechanism here illustrated is designed to 
enable the arc-shaped members B of levers A to be 
closed around the rotating work X in such a man- 
ner as to smooth out a covering material placed on 
the cylindrical surface. 

The three smoothing levers A have their exten- 
sions B pivoted about pins C as centers, and there- 
by operate on the work to smooth out the covering 
material. The levers are shown at their outer posi- 
tions, the dotted lines at D indicating the contracted 
position. The levers are brought together under 
spring tension in the following manner: Each of 
the three levers A has its outer end located in a 
socket in a revolvable flange F having an extension 
arm F. Through the medium of the connecting-rod 
G, the flange is rotated in the direction indicated by 
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arrow H to close the jaws. 


At the pulling end of 
the connecting-rod there is a tension spring, not 


shown. Thus when the smoothing fingers come in 
contact with the work, which revolves in the direc- 
tion indicated by arrow Z, pressure is applied un- 
der spring tension to the levers B. 


Milling Machine Spindle Brake and 
Circuit-Breaker Mechanism 


By PAUL GRODZINSKI 


The purpose of the mechanism shown in Figs. 1, 
2, and 3 is to provide a means for locking the spin- 
dle of a milling machine positively when changing 
the milling cutter, in order to insure safer opera- 
tion. When the machine is running, the milling 
spindle A is rotated by means of disk B. Disk B 
is provided with six holes C for the locking pin D 
which serves to prevent rotation of the spindle 
when it is raised to engage one of the holes in the 
disk. Pin D is actuated by means of lever F and 
the operating lever F which has a handle G. 

A spring H presses pin D against disk B, so that 
it automatically engages one of the indexing holes, 
as shown in Fig. 2. The braking lever J has the 
same center as lever F, but is independently fixed 
on a hollow shaft which terminates in a bevel gear 
Kk. This gear meshes with another bevel gear Z on 
shaft M. The latter gear is connected with a crank 
disk N. Between the rotating pin U and another 
fixed link is attached a brake-band which actuates 
the brake-disk O. The brake-band can be adjusted 
by means of a screw P. On the free end of the 
braking lever is a formed cam Q which actuates the 


Mechanism for Closing Arc-shaped Members B around 
Rotating Cylinder X 
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limit switch of the electric motor by 
means of a roller R. A pin T on lever J 
and a projection on lever F' provide the 
necessary interconnection. 

When the machine is running, both 
levers are disengaged, as illustrated in 
Fig. 1. On operating the brake-lever /, 
roller R is first pushed backward in or- 
der to interrupt the current supply. 
When lever J is moved downward fur- 
ther, the brake-band is applied, the in- 
dex lever F remaining in its first posi- 
tion. However, with lever / in this po- 
sition, it is possible to actuate lever F. 
Lever F can now be brought into such 
a position that the nose S comes into 
contact with pin T. The various mem- 
bers of the mechanism now occupy the 
relative positions shown in Fig. 2, the 
spindle A being locked to prevent rota- 
tion by pin D entering hole C of the 
disk B. 

If the brake-lever band is released by 
operating lever J, lever F is also re- 
turned to its first position by means of 
pin T. A further lifting movement 
brings lever J into an almost horizontal 
position, switching on the current. A 
false or unintentional movement of the 
levers is made impossible by having the 
length of lever F' so short that it is first 
necessary to move lever /. 


* * * 


Italian Machinery Imports 


According to figures published by the 
Industrial Machinery Division of the 
Bureau of Foreign and Domestic Com- 
merce, Washington, D. C., Italy im- 


FIG.| 


FIG.2 


ported, in 1937, machinery to a value 
of 570,000,000 lire (approximately 
$30,000,000). Of this, machinery to a 
value of 392,000,000 lire ($20,600,000) 
was imported from Germany, while the 
share of the United States was repre- 
sented by 54,000,000 lire ($2,850,000). Of the ma- 
chinery imported, machine tools accounted for 
171,000,000 lire ($9,000,000). 

Figures indicating the value of the production 
of the Italian machinery industry are not available, 
but there were close to 2000 firms engaged in the 
machinery industry in that country in 1937, em- 
ploying at the end of the year 260,000 peonle. 


* * * 


It is stated that $400,000,000 worth of freight 
vusiness was handled in 1937 by motor trucks in 
inter-city commerce. During the year, the railroads 
had a revenue of $473,000,000 from the transporta- 
tion of freight that was due, directly or indirectly, 
to the automotive industry. 


Operating and Braking Levers G and | of Mechanism Dis- 


engaged to Allow the Spindle to Rotate. Fig. 2. Mechanism Levers 
Positioned to Lock Spindle against Rotation. Fig. 3. Top View of 


Mechanism and Side View of Brake Arrangement 


Summer Management Courses 


The University of Iowa is offering a special three 
weeks’ summer course, from June 12 to 30, in man- 
«gement, including special work in motion and time 
study, for plant managers, foremen, and industrial 
engineers. Eight weeks’ courses in the same sub- 
jects, extending from June 12 to August 4, are also 
available for college and university instructors and 
for undergraduate and graduate students. One of 
the outstanding features of the summer courses 
will be lectures by prominent managers and indus- 
trial engineers, as well as round-table sessions. 
Further information can be obtained from Ralph 
M. Barnes, 107 Engineering Bldg., University of 
Iowa, Iowa City, Iowa, who is in charge of these 
courses. 
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Forming Sheet-Metal Parts of Irregular Shape 


By M. J. GOLDSTEIN 


Fig. 1. Chromium-plated Water Pitcher with Spout 


Formed in Die Shown in Fig. 5 


HE forming of shells or sheet-metal parts that 
are not uniformly balanced with respect to the 
distribution of metal sometimes presents a difficult 
problem. Frequently a slight variation in the shape 
of the shell will make it necessary to use a die of 
an entirely different construction, as was the case 
with the die for forming the spout A on the water 
pitcher shown in Fig. 1. 
The first operation in producing this spout con- 
sists of blanking the work to the shape shown at B, 
Fig. 2. As the corners of the spout had to be sharp, 


Fig. 2. Views Illustrating Steps in 
Producing Pitcher Spout 
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the blanking die was made in two sections, as 
shown in Fig. 3, to facilitate machining. The ma- 
terial used for the spout blanks is 20-gage brass, 
0.032 inch thick by 2 3/4 inches wide. The strip 
metal is fed to the die at an angle, as shown by the 
dotted lines, in order to save material. 

The spout is formed on a foot press to the shape 
shown at C, Fig. 2. The die for this operation is 
shown in Figs. 4 and 5. Both the die and punch 
are made of cast iron. The method used for obtain- 
ing the blank shape and the shape of the forming 
die was as follows: A blank D of the approximate 
shape was first hammered out and filed to fit the 
water pitcher to which it was to be attached. This 
tormed spout was then annealed and carefully flat- 


Fig. 3. (Left) Two-piece Die for Producing Blank 
Fig. 4. (Right) Assembled Spout-forming Die 


tened. The flattened blank served as a templet for 
machining the blanking die shown in Fig. 3. 

A blank made from the die shown in Fig. 3 was 
next hand-formed and the inside was built up with 
“plasteline,” or modeling clay. The plaster cast was 
made on this built-up part and trimmed to form the 
pattern for the die. The plaster cast made in the 
die pattern, when trimmed, formed the pattern for 
the punch. Simple machining operations and a 
little filing on the formed surfaces served to com- 
plete the die, except for the blank-locating plate. 
This plate was made of 1/16-inch brass and at- 
tached to the die by two screws. 


Fig. 5. Punch, Locating Plate, and Die Member, Comprising Die 


Used in Forming Spout as Shown at C, Fig. 2 
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The Care and Lubrication of 
Grinding Machine Spindles 


for Fine Finishing 


Review of the Effect 
that Tolerances, Lub- 
rication, Adjustment, 
Balance, and Care of 
Grinding Machine 
Spindles Have on the 
Finish of the Work 
being Ground 


By HAROLD S. SIZER, Engineering Department 
Brown & Sharpe Mfg. Co., Providence, R. I. 


ITH mechanical progress has come a 

W steady improvement in the standards of 

machine tool performance. In the grind- 
ing field this improvement may be observed in the 
requirements for “mirror” finishes and in the at- 
tempt to reduce lapping time through finer, more 
accurately ground surfaces. Today it is expected 
that all grinding marks will be removed by lapping 
off 0.0002 inch, and in some cases, only 0.0001 inch 
is removed by lapping. 

To produce these fine finishes, a grinding ma- 
chine must be maintained in excellent condition 
and must be handled like a sensitive instrument. 
The wheel-spindle is the vital part of a grinding 
machine, since it has a controlling influence on the 
finish produced. It is the purpose of this article 
to deal with some of the factors that are of im- 
portance in spindle operation. 

A typical wheel-spindle has plain bronze bear- 
ings. These are scraped to close limits, so that when 
cold, the radial oil space between the spindle and 
the bearing is 0.0003 inch. As the spindle and its 
bearings warm up, the expansion produced by heat 
causes the bearing to close in on the spindle and 
reduces the oil space to a fraction of its original 
value. Thus at normal operating temperatures— 
from 110 to 150 degrees F.—there is a condition 
where a high-speed bearing must run on a very 
thin film of oil, in the region where it is on the 
verge of having metal-to-metal contact. From the 
bearing point of view, it would be ideal to increase 
the bearing clearance, but unfortunately, grinding 
results would be sacrificed if this were done. Ex- 
perience with many spindle bearings indicates that 
the closer the tolerance can be made, or the thin- 
ner the running oil film can be maintained, the bet- 
ter the grinding finish, so long as there is no metal- 
to-metal contact. The margin between good grind- 
ing operation and bearing seizure is not great. 


It is Dangerous to Believe that “Oil is Oil” 


A purchasing agent tells the story of an oil sales- 
man who dropped in to find out why his company 
was not selling oil to the purchasing agent’s firm. 
Both were fine concerns, and according to the sales- 
man, they ought to get together. “All right,” said 
the purchasing agent, “let’s start. Are you inter- 


ested in selling lubricating, cutting, or quenching 
oil?” “Listen,” replied the representative, “don’t 
quibble with me; oil is oil, and you know it.’”’ Un- 
fortunately, this “oil is oil’ idea is still accepted 
by some operators, and has caused many spindles 
to perform poorly or to fail entirely. 

A notice plate is found on many grinding ma- 
chines bearing the following instructions: Wheel- 
spindle lubrication: Use high-grade spindle oil of 
about 100 seconds Saybolt viscosity at 100 de- 
grees F. 

The viscosity of an oil is an indication of its abil- 
ity to flow or pour. Saybolt viscosity is the time 
in seconds required for an oil to flow out of a speci- 
fied orifice. Since ability to flow varies with tem- 
perature, Saybolt readings are always related to 
the oil temperature at which the test is made, thus: 
“100 seconds at 100 degrees F.” 

Suppose a regular machine oil of about 300 sec- 
onds viscosity is used in a spindle for which a 
100-seconds oil is specified. The machine oil will, 
at 100 degrees F., have a viscous drag, about three 
times that of the light oil, and will thus require 
about three times the power to overcome the drag. 
With a power loss in the bearing which is so much 
greater than normal, the bearing will heat rapidly 
and will soon get above the normal temperature 
limit of 150 degrees F. With the higher tempera- 
ture, the expansion due to heat squeezes out the 
thin oil film and metal-to-metal rubbing begins. In 
a high-speed bearing, such rubbing soon causes 
seizure, and a sensitive spindle assembly is de- 
stroyed. There is no question about the quality of 
the 300-seconds machine oil; it is all right for its 
purpose, but it is too viscous to operate in the small 
clearance space allowed in the spindle construction. 

To complete the picture, suppose a 100-seconds 
oil is used in a spindle which has been designed for 
a 300-seconds lubricant. With the lower viscosity, 
there is a much smaller power loss in the bearing 
and much less heating occurs. The bearing runs 
cool, and there is a smaller amount of closing in. 
As a result, the ground work has slight wave or 
chatter marks, because the oil space is greater than 
that intended for fine grinding. As a journal with 
its bearings, the spindle unit operates perfectly 
with the light oil, but the spindle itself is not con- 
strained as much with the deep film of thin oil, 
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and small spindle oscillations cause unsatisfactory 
grinding results. 

By these two apparently harmless deviations 
from recommended practice, it may be seen how a 
vrinding machine is caused to do mediocre work, or 
how it may be seriously damaged. An oil lighter 
than specified has the same influence as increased 
bearing clearance, while a heavier oil produces the 
effect of no clearance. It is impossible to secure 
satisfactory performance if the lubrication is based 
on the “oil is oil” premise. One should use the type 
of oil specified for the machine, and should make 
certain that the oil asked for is obtained. 

Do not accept heavier or lighter oils which are 
offered as “just as good” and which have performed 
creditably in other mechanisms. Some fuel oil- 
pump bearings run perfectly on kerosene, but that 
does not mean that kerosene can be used generally 
as a lubricant. The fact that an oil gives excellent 
service in a gear-case or on a worm drive is no 
proof of its suitability for spindles. Insist on the 
oil that is specified for the spindle by the machine 
tool manufacturer. 


Importance of Proper Adjustments 


All machine parts deflect under pressure, and, as 
the operator making fine measurements appreci- 
ates, deflections of 0.0001 inch can easily be pro- 
duced in pieces of heavy section. It is thus im- 
portant that adjustments on a grinding machine 
spindle be made with care, for with a very thin oil 
film and with the spindle running close to the con- 
dition of metal-to-metal contact, it does not take a 
very great force to rob the bearing of its clearance 
and cause trouble. Deflections of 0.0001 inch can 
easily be produced by excessive clamping pressures, 
and a bearing closed in 0.0001 or 0.0002 inch will 
have metallic rubbing, which will be followed 
quickly by seizure. 

On universal grinding machines, it often hap- 
pens that a spindle assembly is removed to place a 
wheel between the bearings or to shift a wheel 
from a central to an end position. In remounting 
the unit, the clamp screws are tightened vigorously 
with a wrench. The machine is operated, and with- 
in a few minutes, a spindle that has been running 
perfectly for months gets very hot and seizes. Spin- 
dle assemblies cannot be handled in the same man- 
ner that cyiinder-head nuts are tightened. If they 
are, the bearings will become distorted and high- 
speed operation will be impossible. 

A tapered bearing may be scraped to an ideal fit, 
but uneven or excessive tightening of the end bolts 
that press it into the housing may distort the box 
and cramp the spindle. In handling spindle as- 
semblies, use a light hand and take care to make 
delicate adjustments. 


Rough- and Finish-Grinding 


Junior learned with some pain, when caught 
shaping his boats with Dad’s razor, that “‘an in- 
strument for producing fine finishes must not be 
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used as a roughing tool.” A grinding machine for 
fine finish grinding should not be used for hogging 
off metal. If heavy roughing cuts are taken, slight 
wear will occur in the spindle bearings. Such wear 
increases the bearing clearance and requires a 
thicker oil film. Although such a bearing will run 
well, the grinding finish is likely to be wavy or to 
show chatter marks, because the sensitive adjust- 
ment has been lost and the oil film permits small 
spindle oscillations. If rough- and finish-grinding 
ure to be done, it is best to use two machines, one 
for light grinding, where finish requirements are 
exacting, and one for rough, full-power grinding. 


Wheels Must be Well Balanced 


A fine grinding finish is often judged by the waves 
or ripples of light that can be seen as the piece is 
held at varying angles in a strong light. The dis- 
tance or depth from the hollows to the peaks of 
these waves is in the hundred-thousandths inch 
zone. If a grinding machine spindle is to maintain 
its position within a few hundred-thousandths of 
an inch, it is imperative that disturbing forces act- 
ing on the spindle be controlled. Even with the 
thinnest oil films that it has been found practical 
to maintain, it is impossible to prevent the spindle 
from being jarred a measurable amount out of its 
normal running position by disturbing forces. 

One of the commonest of these disturbing forces 
is that produced by unbalance of the wheel assem- 
bly. It is possible to see just what influence un- 
balance has on grinding by placing a lump of putty 
or clay on the inner rim of a wheel sleeve or pulley, 
and observing the effect on the surface being 
ground. There will be waves or chatter marks on 
the work which will be uniformly spaced at inter- 
vals equal to the movement of the headstock or 
table during each revolution of the wheel. Unbal- 
ance of the grinding wheel assembly or of any part 
mounted on the spindle is of far greater importance 
than unbalance of any other rotating members in 
the machine. 

Another disturbing force which affects grinding 
is that caused by poorly selected belts of uneven 
thickness or by belts that have stiff joints or metal 
joints. These belts give the spindle a slap or pull 
each time the joint goes over the pulley, and the 
disturbances can be seen in the finish of the work. 
The reluctance of workmen to take the time to ce- 
ment a leather belt suggests the adoption of con- 
tinuous fabric belts of both vee and flat forms; yet 
even with these materials, uniform, smooth run- 
ning belts must be specified. 


A Clean Machine is Essential to 
Good Grinding Results 


When a machine is covered with grit and dirt, it 
seems queer to hear the operator complain about 
the accuracy and finish of the work being produced. 
It is like the man who complained about his watch 
not keeping good time, when it had not been cleaned 
or oiled in fifteen years. 
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Unfortunately, grinding machines, particularly 
those used in dry grinding, create material that will 
quickly destroy scraped bearing surfaces. Grit, 
abrasive dust, and particles of metal wear away the 
bearing surfaces and will lap out of alignment 
the best of scraped surfaces. Machines are well 
guarded today, and exhaust attachments are effi- 
cient, but even so, it is necessary to keep the ma- 
chines clean and to wipe them off regularly. If grit 
and dirt are removed, there is a much better chance 
of preventing them from getting into the machine 
and doing destructive work. 

A grinding machine spindle is a sensitive mem- 
ber. Since it must maintain its running position 
within very close limits, it should be treated with 
the same care as measuring tools. It should be kept 
clean, and when used for finish-grinding, should 
not be employed for heavy roughing work. Adjust- 
ments must be made with restraint, wheels must be 
balanced, and smooth running belts should be se- 
lected. Above all, the lubricant specified by the 
manufacturer should be used. A drop of the wrong 
oil will stop a watch. Too heavy an oil will stop 
and possibly ruin a spindle, while too light an oil 
will destroy the ability of a spindle to produce very 
fine finishes. 


The Scientist and the Engineer 


According to Alex Taub of Vauxhall Motors 
(Great Britain), as quoted in the SAE Journal, 
the difference between a scientist and an engineer 
may be illustrated as follows: 

If both are given an aneroid barometer with 
which to measure the height of a building, the 
scientist will note the barometer reading on the 
ground floor, take it up to the roof, note the read- 
ing again, correct for temperature difference, do 
some work on a slide-rule, and announce the build- 
ing’s height. 

The engineer, Mr. Taub declares, will clamber 
straight to the roof, lower the barometer to ground 
level with the aid of a piece of string, and measure 
the length of the string. 


Comment on Die Design and Construction 
By H. R. HAGEMAN 


Dies for cutting off pieces having non-parallel 
sides which produce slugs or scrap between the 
pieces cut off 
are described in 
MACHINERY for 
January, page 
355. The writer | 
suggests that it 
is entirely feas- 
ible to cut off 
wedge-shaped 
blanks from 
strip stock with- 
out leaving any 
slug scrap. 

This is done 
by simply widen- 
ing the slug 
space and the 
punch to the size 
of the blank, as 
indicated in the 
accompanying il- 
lustration. With 
this method, two 
blanks are made at each stroke, one dropping 
through the die opening while the other remains 
on top of the die, from which it is ejected. 


Method of Cutting off Blanks 
with Non-parallel Sides 


* * * 


Machine Bases Made from Concrete 


In a recent number of the German publication 
Werkstattstechnik und Werksleiter, it is mentioned 
that concrete has been successfully used for several 
types of machine frames in order to save iron. Ex- 
amples of the use of these concrete frames include 
tool and cutter grinders, stands for arbor presses, 
and the legs of work benches, as well as the lower 
supporting base of radial drills. Some attractive 
bases have been produced that resemble cast iron. 


Rough- Finish-facing 
a Foundry Bottom Board 
with Two Stellite J-MVetal 
Welded Tipped Tools. Note 
the Intermittent Character 
of the Cut Required by the 
Large Number of Holes in 
the Casting 
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The Chordal Gaging of 
Spur Gear Teeth 


By C. A. JOHNSON, Philadelphia Gear Works 
Philadelphia, Pa. 


The method and tables given in the article ‘“‘The 
Chordal Gaging of Spur Gear Teeth” on page 326, 
January MACHINERY, will prove useful when a sim- 
ple method of gaging gear teeth is required. Un- 
fortunately, these tables contain some errors. These 
errors would probably be negligible on fine-pitch 
gears if the allowable backlash were not held to a 
minimum; but on coarse-pitch gears, with small 
backlash tolerance, considerable accuracy is re- 
quired. For this reason, the writer is submitting 
a corrected set of tables. The decimals have been 
carried to four places for the convenience of those 
who usually write gear-tooth specifications to that 
degree of accuracy. 


How to Stimulate the Durable 
Goods Industry 


A booklet entitled “Essential Steps in Halting 
the Long-Term Decline in the Durable Goods In- 
austry” has been published by the Farrel-Birming- 
ham Co., Inc., Ansonia, Conn. The booklet has been 
prepared by A. W. Rucker, in collaboration with 
N. W. Pickering, president of the company. The 
five steps listed as necessary to stimulate a healthy 
and sustained revival in the Durable Goods Indus- 
try are: (1) Cessation of Government competition 
with private enterprise in all fields; (2) renuncia- 
tion of the policy of regulative taxation; (3) cessa- 
tion of experiments calling for, or resulting in, a 
restriction of private investment, freedom of in- 
dividual enterprise, and a limitation of productive 
€ffort; (4) curtailment of the Federal monopoly of 
demand upon savings, and its continued absorption 
of capital and credit for deficit financing; (5) en- 
couragement of class cooperation rather than class 
cleavage, and a modification or repeal of discrimin- 
atory and class legislation. 


of * * 


Filing Skill Tested at Progress Exposition 


“Try your filing skill’ was the slogan adopted by 
the Haynes Stellite Co. in connection with the op- 
portunity for testing filing skill offered to visitors 
at the Machine and Tool Progress Exposition in 
Detroit last month. Each visitor was invited to file 
hot and cold bars of steel and Haynes Stellite alloy. 
The object was to show the hardness and wear 
resistance of the alloy, as it was found more diffi- 
cult to file -Stellite at red heat than to file hardened 
steel at room temperature. J-Metal and tools made 
from “2400” metal for high-speed cutting were also 
exhibited. 
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Chordal Measurements over Spur Gear Teeth of 
1 Diametral Pitch 


Find value of M under pressure angle and opposite 
number of teeth; divide M by diametral pitch of gear 
to be measured and then subtract one-half total back- 


lash to obtain a measurement M equivalent to given 
pitch and backlash. 


Number | M Number M Number M Number M 
of Gear | In Inches | of Gear | In Inches | of Gear | In Inches | of Gear | In Inches 
Teeth jfor1D.P.| Teeth |for1D.P.| Teeth |for1D.P. | Teeth |for 1 D.P. 
Pressure Angle, 14 1/2 Degrees 
Measurement | Measurement | Measurement | Measurement 
over 2 Teeth | over 4 Teeth | over6 Teeth | over 8 Teeth 
12 4.6267 38 10.8493 63 17.0666 88 23.2838 | 
13 4.6321 | 39 10.8547 64 17.0720 89 23.2892 
14 4.6374 40 10.8601 65 17.0773 90 23.2946 
15 4.6428 41 10.8654 66 17.0827 91 23.2999 
16 4.6482 42 10.8708 67 17.0881 92 23.3053 
17 4.6536 43 10.8762 68 17.0934 93 23.3107 
18 4.6589 44 10.8815 69 17.0988 94 23.3160 
70 17.1042 95 23.3214 
Measurement 46 10.8923 71 17.1095 96 23.3268 
over3 Teeth | 47 10.8976 | 72 17.1149 | 97 23.3322 
19 7.7058 48 10.9030 73 17.1203 98 23.3375 
20 7.7112 49 10.9084 74 17.1256 99 23.3429 
21 7.7166 10.9137 17.1310 100 23.3488 | 
22 7.7219 | Measurement | Measurement Measurement 
23 7.7273 | over5 Teeth | over 7 Teeth | over 9 Teeth 
25 17.7380 51 13.9606 76 20.1779 | 101 26.3952 
26 387.7434 52 13.9660 77 20.1833 | 102 26.4005 
27 53 13.9714 78 20.1886 | 103 26.4059 
28 7.7541 54 13.9767 79 20.1940 | 104 26.4113 
29 7.7895 55 13.9821 80 20.1994 | 105 26.4166 
30 7.7649 56 13.9875 81 20.2047 | 106 26.4220 
31 7.7702 57 13.9929 82 20.2101 | 107 26.4274 
32 =7.7756 58 13.9982 83 20.2155 | 108 26.4327 
33 = 7.7810 59 14.0036 84 20.2208 | 109 26.4381 
34 = 7.7863 60 14.0090 85 20.2262 | 110 26.4435 
35 7.7917 61 14.0143 86 20.2316 
3603s 7.7971 62 14.0197 87 20.2370 
Pressure Angle, 20 Degrees 
Measurement | Measurement | Measurement | Measurement 
over 2 Teeth | over 4 Teeth | over 6 Teeth | over 8 Teeth 
12 4.5963 28 10.7246 46 16.8810 64 23.0373 
13 =4.6103 29 10.7386 47 16.8950 65 23.0513 
14 4.6243 30 10.7526 48 16.9090 66 23.0653 
15 4.6383 31 10.7666 49 16.9230 67 23.0793 
16 4.6523 32 10.7806 50 16.9370 68 23.0933 
17 4.6663 33 10.7946 51 16.9510 69 23.1073 
18 4.6803 34 10.8086 52 16.9650 70 23.1214 
53 16.9790 71 23.1354 
Measurement | 36 10.8366 54 16.9930 72 23.1494 
over 3 Teeth |———— — 
—_—__-————| Measurement | Measurement | Measurement 
19 7.6464 over 5 Teeth | over7 Teeth | over 9 Teeth 
20 ~=7.6604 
21 7.6744 37 13.8028 55 19.9591 73 26.1155 
22 =7.6884 38 13.8168 56 19.9731 74 26.1295 
23 7.7024 39 13.8307 57 19.9872 75 26.1435 
24 7.7165 40 13.8447 58 20.0012 76 26.1575 
25 17.7305 41 13.8587 59 20.0152 77 26.1715 
26 387.7445 42 13.8727 60 20.0292 78 26.1855 
27 7.7585 43 13.8867 61 20.0432 79 26.1995 
44 13.9007 62 20.0572 80 26.2135 
45 13.9147 63 20.0712 81 26.2275 
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Motor End-Bearing Assembling 
Fixture and Recess Gage 


By H. B. FAUGHT, Los Angeles, Calif. 


A fixture for assembling the bearing, oil wick, 
retainer, and lock-ring in a motor housing is shown 
in the cross-sectional view at the left in the accom- 
panying illustration. The fixture can be used either 
in an arbor press or a foot-operated press. The 
base B is counterbored to clear the hub of the motor 
housing A, and is provided with a pilot-pin C. Mem- 
ber D carries a slidable collar EF, held by set-screw F. 


In assembling the end-bearing parts, the bearing 
member G is pushed down over pilot-pin C, on 
which it is a close sliding fit. This operation cen- 
ters housing A. Next, oil wick H is placed over 
bearing G, followed by the retainer J. Lock-ring K 
is now compressed and inserted in collar FE, as 
shown in the cross-sectional view at R. 

When the ram of the press descends, collar E 
strikes the finished surface just above the lock-ring 
recess and remains stationary while member D 
forces the lock-ring down until it bottoms on the 
retainer J. Lock-ring K then expands and is locked 
in the recess, as shown. When member D is raised, 
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Fixture for Assembling End Bearing of Motor, and Gage for Lock-ring Recess 
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collar EF slips down until set-screw F' strikes the 
bottom of the slot. Collar E is then ready to be 
reloaded, as shown in the view at R. 

The gage shown diagrammatically in the view 
at the right is used to gage the position and depth 
of the recess for ring K in housing casting A. In 
use, the gage member L is inserted in casting A 
until the three-point bearing comes in contact with 
the finished surface just below the recess for lock- 
ring K. The three-point bearings of member L are 
a close sliding fit in the counterbore in casting A. 

The eccentric member M, which is a sliding fit 
in both the gage body and the recess to be gaged, 
is then revolved either to the right or left by the 
knurled pin N, and the “Go” or “No Go” condition 
is at once indicated by the position of the arrows, 
as shown in the plan view in the upper right-hand 
corner of the illustration. If the recess has been ma- 
chined to the correct diameter, the two arrows or 
lines cut in the top of the gage body and the eccen- 
tric stem will be in line when the eccentric has 
reached its extreme outer position and yet touches 
the outer diameter. 

When the eccentric touches the outer diameter 
and the arrows do not line up reasonably close, 
the eccentric member is in the “No Go”’ position. 
In either case, the position of the recess is noted 
at the top of the member L, which is ground in the 
form of a flush-pin gage. The stem of the eccentric 
member is grooved to a sufficient depth to accom- 
modate the retainer pin P, and is made wide enough 
to allow a reasonable amount of travel to insure 
having the eccentric enter the recess. The gage 
body L is counterbored, as shown, to allow the ec- 
centric to be turned back so that the gage will enter 
the work, and it is also knurled for a distance of 
5/8 inch to facilitate handling. 


Milling Fixture Equipped with Collet 
and Indexing Ring 


By ALF. A. PEDERSON 


A large variety of small parts on which milling 
operations must be performed are produced in 
small lots on a screw machine equipped with a collet 
of 5 8 inch capacity. As most of the parts are re- 
quired for rush orders in lots varying from 100 to 
200 pieces, it was considered advisable to build a 
fixture that could be used universally, as far as the 
milling operations were concerned. Accordingly, 
the fixture here illustrated was constructed. 

The fixture is actually built around the standard 
screw machine collet A. The hood B is the same as 
the one on the screw machine, and fits the 2-inch, 
8-pitch thread on the spindle nose C. The spindle 
is made of machine steel, carburized, hardened, and 
ground, and has a 1 3/4 by 10-pitch thread on the 
back end, on which the locking collars D are ad- 
justed to take up play between the shoulder and 
the end of the bearing E. 
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Milling Fixture Equipped with Collet and 
Indexing Ring 


The handwheel F for operating the collet is 
screwed on the remaining threads. The machine- 
steel tube G is bored out to allow long bar stock 
to pass through it. It is cyanided, but not ground, 
and is made a clearance fit in the spindle. Bearing 
H and a hardened and ground washer / are inserted 
in handwheel F to avoid undue friction on the end 
of the collet when clamping work. The index-ring J 
is made with a number of tapered holes to fit the 
pin P, so as to meet the indexing requirements of 
the various milling operations. Several interchange- 
able indexing rings may be needed to cover the 
entire range of spacing or indexing operations. 
These rings are drilled and tapped for a dog-point 
set-screw K, the end of which fits a hole drilled and 
reamed in the spindle C. A number of radial holes 
can be drilled and tapped in the rim of handwheel 
F to take 1/2-inch rods, which can be used in turn- 
ing the handwheel when greater clamping pressure 
is required for large stock. 

An angle-plate of cast iron (not shown) was als0 
made, which can be used to hold the fixture in 4 
vertical position merely by first mounting the angle- 
plate on the milling machine and then fastening 
the fixture to the vertica! side, which is provided 
with a keyway to fit the key of the fixture. The 
outstanding feature of this fixture is that milling 
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operations can be performed on almost any size 
stock that can be run in a screw machine equipped 
with a collet of the same size. Thus the necessity 
of making a fixture for every different diameter of 
stock is eliminated. When the screw machine parts 
are of such nature that they have no shoulders 
which can be used for locating or gaging purposes, 
a standard adjustable stop can be inserted in back 
of the collet. 


Die for Producing an Oil-Throw Ring 


By HORACE R. WENTZELL, Chief Engineer 
Adams E.D.T. Inc., South Bend, Ind. 


An oil-throw ring similar to the one shown at R 
in the accompanying illustration was originally 
made in four operations. When the new ring was 
brought out and scheduled for production in large 
quantities, the possibilities of using a single die 
for performing all the necessary operations were 
investigated. This led to the design and construc- 
tion of the die shown in the illustration. 

The inside diameter of the ring R must be held 
to closer limits than ordinarily required on stamp- 
ings. The completed ring is also required to be free 
from burrs. The center hole must be concentric 
with the outside diameter when the ring is finished, 
as the ring is required to turn at a high rate of 
speed and therefore must be in balance. 

The die was made up in the “soft” and thorough- 
ly tried out before being hardened. It was found 
that successful operation of the die depended on 
having the inside diameter of the upper punch 
smaller than required for metal clearance and in 
making it tapered, so that the metal would be 
ironed out and made to hug the sizing punch at 
clearances A and B. 

The dimension at A had to be made 0.030 inch 
smaller than required for the normal metal clear- 
ance, or 1.573 inches in diameter. Dimension B had 
tobe made 0.018 inch smaller than the normal 
metal clearance, or 1.585 inches in diameter. The 
ironing action of the punch and die generated con- 
siderable heat in the stamping, and as a result the 
hole shrank 0.003 inch in diameter when the shell 
became cold. Thus it was necessary to make the 
dimension C of the sizing punch 0.002 inch larger 
than the maximum diameter of the hole in the 
stamping, or 1.506 inches in diameter. 

The diameter D of the piercing punch had to be 
developed to make the flange the proper height and 
the blanking punch had to be developed to bring 
the outside edge to the proper diameter. The left- 
hand side of the stripper plate F was cut away to 
allow the finished piece to be carried out of the die 
with the scrap. 

A positive knock-out G is used, as the piece must 
be ejected from the sizing punch. The pressure- 
pad pins H were spaced 45 degrees from the center 
line of the die, as shown in the upper plan view, 
to allow a metal trough J to be slid under the die 


Die for Blanking, Piercing, and Forming Ring Shown 
at R in One Operation 


to catch the piercings and keep them from falling 
on the pressure-pad. The die-shoe and punch-holder 
are made of steel and designed for rigidity. The 
die is used with a spring pressure-pad that is built 
into the press. 


Universal Floating Work-Holder 
for Multiple Tapping 


By JOSEPH I. KARASH, Tool Design Department 
Reliance Electric & Engineering Co., Cleveland, Ohio 


The adjustable-spindle type of multiple drill is 
almost indispensable in plants manufacturing small 
parts in quantities that are too small to justify the 
purchase of single-purpose drilling heads. Many 
multiple drills are equipped with a reverse clutch 
for tapping operations, and the use of such ma- 
chines for multiple tapping not only lessens the 
time required for the operation, but also decreases 
the set-up time. 

An attempt to tap small parts by merely slipping 
the taps in the spindles may not be successful. The 
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head of the multiple-spindle drill is necessarily 
large and heavy, and even though properly counter- 
weighted, the weight of the head plus the friction 
of the ways imparts considerable inertia to the 
head. The reversing of the clutch to run the taps 
out of the holes will cause the taps to lift the drill 
head, and the inertia of the head will jar the taps, 
tending to produce a drunken thread. 

The simple and inexpensive floating work-holder 
shown in Figs. 1 and 2 was designed to overcome 
this difficulty. A section of steel tubing A, Fig. 2, 
is telescoped within another section of tubing B, 
and a work-holding adapter C is mounted on top of 
the outer tubing. The piece W to be tapped is se- 
cured in the work-holder by means of a thumb- 
screw and locking bar D which grips the hub E. 
When thus secured in the holder, the work is free 
to float vertically and to turn about the vertical 
axis of the telescoped tubing, but is prevented from 
tilting, being held in a horizontal position. The 
work-holding adapter C is removable and can be 
replaced by adapters designed to hold other parts. 

In operation, the base of the fixture is secured 
to the table of the multiple drill, as shown in Fig. 1. 
With the piece to be tapped clamped in the work- 
holder, the work should float slightly below the level 
of the taps. The operator grasps the floating part 
of the fixture and raises it to the taps. As soon as 
the taps enter the holes, the work and the floating 
part of the fixture ride upward on the taps. When 
the taps have entered to a sufficient depth, the 
clutch is reversed and the work rides down the taps 
and drops off to its free floating position. 

The head of the drill press remains stationary 


Fig. |. Using Floating Work-holder for 


Multiple Tapping 
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during the tap- 
ping cycle. This 
simplifies the op- 
eration, because 
no coordinating 
movement is re- 
quired for the 
manipulation of 
the drill head 
and the reverse 
clutch lever. This 
fixture elimi- 
nates the neces- 
sity of using 
floating tap-driv- 
ers. Should an 
attempt be made 
to tap holes in 
small work by 
using floating 
tap-drivers, a 
work-holding de- 
vice of some 
kind would prob- 
ably still be re- 
quired. In such 
a case, the floating tap-drivers alone would not 
solve the tapping problem. 

Another advantage of floating work-holding fix- 
tures over most floating tap-drivers is that, in some 
cases, the floating drivers are built to hold only 
one size of tap. Assuming that there are three 
sizes of tapped holes in a line of parts, and that 
these holes are tapped six at a time, it would take 
eighteen floating tap-drivers to cover the line of 
parts. By using the floating work-holder, only the 
necessary sleeves for driving the taps are required. 
It should be noted that when the floating work- 
holder is used, the taps are held directly in the 
drill spindles, and are not extended away from the 
point of support, as is the case with the floating 
type of driver. 


Fig. 2. Assembly View of Work- 
holder Shown in Fig. | 


Improvements in Electric Lamps 


It is probably assumed by many that incandescent 
lamps are much the same in quality from year to 
year and that no marked improvements are made 
in them. Referring specifically to Mazda lamps, it 
may be said that this is not a standard product in 
the sense that these lamps are exactly the same 
year after year. There have been many improve- 
ments in these lamps, including increased light 
capacity, reduction in variations and the elimina- 
tion of minor defects. Individual inspection of over 
10,000,000 Mazda lamps showed that less than one 
lamp in a thousand had a serious defect. Almost 
80 per cent of the incandescent lamps used in the 
United States are Mazda. It is also of interest to 
note that about one-half of all the electric lamps 
used throughout the world are sold in the United 
States. 
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Ideas for the Shop and Dra: ‘ting-Room 


Time- and Labor-Saving Devices and Methods that Have been Found 
Useful by Men Engaged in Machine Design and Shop Work 


Multiple Rod-Holder for Machine Vise 


A rod-holder for use in a machine vise which 
enables a bundle of rods to be held while being cut 
off with a part- 
ing saw is shown 
in the accom- 
panying illustra- 
tion. The holder 
is gripped in the 
machine vise but 
the bundle of 
rods is held by 
the plate and 
screw. A limited 
number of small 
rods can be held 
by using a pack- 
ing block be- 
. tween the rods 
and the .clamp- 
ing plate. 

Holder for Use in Cutting off Rods F. H. 


Pipe-Bending Suggestions for 
the Machine Shop 


The usual practice in bending a large pipe is to 
fill it with dry sand and plug the ends. It is then 
heated to a red heat at the place to be bent, and 
the bending is easily performed. Be sure that the 
sand is dry. Where bends are slight, it is often 
unnecessary to use sand. The object of the sand 
is simply to keep the sides of the pipe from col- 
lapsing. If wet sand is used and the ends are 
plugged, the pipe may burst from the steam pres- 
sure generated. 

For smaller pipes, resin is often used instead 
of sand. In using resin, however, it is important 
that the correct procedure be followed. An 
example of a wrong way was recently brought to 
the writer’s attention; the mechanic filled the pipe 
with resin, plugged the ends, and heated the pipe 
at the place where he wanted to bend it. He 
watched for a “red heat,” just as he would had he 
filled the pipe with sand. The result was a violent 
explosion. 

To use resin correctly, pour it into the pipe and 
allow it to cool and harden. As soon as the resin 
Is hard, bend the pipe cold. Then, after the pipe 
1s bent, heat the pipe all over sufficiently to melt 
and remove the resin. The same results may be 
had by using lead instead of resin. 


For bending copper pipes, pitch, resin, paraffin 
wax, lead, babbitt, and even tin are sometimes 
used; but some of these materials are objection- 
able because they adhere to the interior of the pipe 
and are removed with great difficulty. If these ma- 
terials are left in the pipe, they will interfere with 
the flow of fluids. In copper pipes, paraffin wax 
is least likely to adhere. To prevent the adherence 
of soft metals, such as lead, tin, or babbitt metal, 
prepare a “plumber’s smudge,” which consists of 
a thin mixture of glue and water (about a half 
pint) and a tablespoon of lampblack. Boil the mix- 
ture and completely fill the pipe with it. Then 
promptly empty the pipe and thoroughly dry the 
interior by heating. To such a treated interior, 
soft metals, including solder, will not adhere. 

Newark, N. J. W. F. SCHAPHORST 


Boring and Turning Tool with 
Adjustable Head 


The holder of the boring and turning tool shown 
in the accompanying illustration consists of a 
shank, a tool-holding block, and a cap held together 
and clamped by a stud and nut. This tool is very 
useful in boring short holes. It can also be used 
for any kind of turning or threading operations. 
The head can be turned completely around on the 
shank and locked in any desired position. 

New Britain, Conn. WILLIAM C. BETZ 


Boring and Turning Tool with Adjustable Head 
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Questions and Answers 


Steel for Tool-Holders 
to Minimize Warpage 


Q. D.—I would like to know 
what kind of steel would be 
most suitable to use in making 
a drop-forged tool-holder that is 
required to have great strength 
and that, at the same time, must 
have a minimum amount of 
distortion after being subjected to heat-treatment. 


Answered by Editor, “‘Nickel Steel Topics’ 


SAE steel 4640, containing from 0.35 to 0.45 
per cent carbon, 0.50 to 0.80 per cent manganese, 
1.65 to 2.00 per cent nickel, and 0.20 to 0.30 per 
cent molybdenum, should prove satisfactory for the 
service mentioned. The heat-treatment should con- 
sist of oil-quenching from 1475 to 1525 degrees F., 
and holding at that heat about one hour prior to 
the quench. The subsequent tempering temperature 
will depend largely upon the characteristics desired 
in the tool-holders. We might suggest drawing 
back at about 700 degrees F. for one hour, followed 
by air-cooling, which will yield approximately the 
following properties: Tensile strength, 205,000 
pounds per square inch; yield point, 190,000 pounds 
per square inch; Izod impact, 19 foot-pounds; elon- 
gation in 2 inches, 12 per cent; reduction of area, 
48 per cent; Brinell hardness, 415. 

This should give a desirable combination of high 
yield point to withstand heavy loads and adequate 
toughness to resist shock. 

It will help to specify fine-grained steel (Nos. 5 
to 8 grain size in the A.S.T.M. rating), and to an- 
neal after forging and before machining. This 
anneal may consist of heating to from 1600 to 1650 
degrees F., holding for one hour, and cooling in the 
furnace. 


Drilling Stainless Steel 


H. H.—I would appreciate some information on 
the subject of drilling stainless steel. What type 
of ~ is suitable and what lubricant should one 
use? 

A.—According to the Stainless Steel Division of 
the Carnegie-Illinois Steel Corporation, the best 
quality of high-speed steel drills should be used for 
drilling stainless steels. Preferably, these drills 
should have a “short twist’ and should be ground 
to a very sharp edge. They should be slightly flatter 
at the end than standard twist drills—that is, they 
should have a blunter point. They should be pro- 
vided with a greater back clearance than would be 
used for drilling carbon steel. 
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Further, it is important that 
the drills be held as rigidly as 
possible, and they should be as 
short as is permissible for the 
particular drilling job to be 
performed. The speed should be 
reduced to approximately one- 
half that for corresponding 
work in mild steel. It is advis- 
able to cool the drill in water 
after drilling each hole. The liberal use of a cut- 
ting compound, consisting of lard oil and sulphur 
mixed in the proportion of one pound of powdered 
sulphur to one gallon of lard oil, is recommended. 
As a rule, the sulphur-bearing cutting oils on the 
market, if used in sufficient volume, are also satis- 
factory for this work. 

The feed of the drill should be sufficient to cut 
below any work-hardened area that may have been 
left by a preceding operation. In laying out the 
work, punch-marking should be avoided, if possible. 
In cases where such marking is necessary, the 
marks should be made extremely light, in order to 
avoid work-hardening at the point at which the 
drill will enter the work. The work should be very 
solidly backed up, preferably with some material 
such as cast iron. 


Leased Shop Buildings 


M. M. D.—After we leased the building we now 
occupy, it was sold. What is our relationship to the 
new owner? Can we move out and break the lease 
contract without liability? 


Answered by Leo T. Parker, Attorney-at-Law 
Cincinnati, Ohio 


If your lease contract contains no contradictory 
provisions, and it was duly recorded or otherwise 
brought to the knowledge of the purchaser of the 
building, the latter is obligated to perform the same 
duties toward you as the original owner of the 
building. In other words, it is the general law that 
2 purchaser of a building assumes the obligations 
of the seller, particularly with reference to lease 
contracts, unless the contract distinctly specifies to 
the contrary. 

Any person who breaks a lease is liable for the 
full rent during the remainder of the lease period, 
minus the rent which the owner receives from an- 
other tenant to whom the property is rented. Of 
course, while the landlord is bound to exercise due 
diligence to rent the property, if he fails to do S®, 
the person who broke the lease is obligated to pay 
the same amount of rent as if he had continued 1” 
possession. 
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Types Equipment 


A Review of the Different Types of Furnaces and Other 
Equipment Used in the Modern Heat-Treating Department 
First of Two Articles 


By ROBERT C. DEALE, Consulting Engineer 


available for hardening and tempering steel 

tools. The various types differ not only in 
thei: adaptability to the work, but also in first cost 
and in the expense of upkeep. In general, the equip- 
ment that gives the best results is likely to have the 
highest first cost. The information presented in 
this article is based on experience with equipment 
commercially available. While an attempt has been 
made to confine the material to basic information, 
the author appreciates that current developments 
may affect some of the statements made. 

It may be laid down as a general principle that 
it is poor policy to economize in the installation 
cost of tool-hardening equipment at the expense of 
results. The difference in cutting speeds possible, 
under otherwise equal conditions, between a well 
hardened tool and one hardened under unfavorable 
conditions may easily be more than 20 per cent. A 
plant that hardens any appreciable proportion of 
the tools used should not only have equipment that 
makes possible accurate control of the hardening 
operation, but should also acquire the information 
necessary to make the best use of this equipment. 

Briefly, the heating of tool steel for annealing, 


A CONSIDERABLE range of equipment is 


preheating, hardening, and tempering can be done 
in an oven type furnace, a lead or salt pot, or an 
oil bath, according to the temperature requirements 
of each operation and the heat limitations of the 
different types of equipment. Gas, oil, and elec- 
tricity are the most frequently used fuels, but coal 
and coke in an open fire or furnace are still used to 
some extent. 

Because of their adaptability to different condi- 
tions, oven type furnaces are in more general use 
than any other type of heating equipment. They 
are of several forms, depending upon the means 
used to prevent contact between the products of 
combustion and the tools. In addition to basic dif- 
ferences in design, there are differences in the 
methods employed to secure uniform distribution 
of temperature; in heat insulation; and in the ac- 
cessibility of the various parts of the furnace, 
which is important when repairs become necessary. 


The Full-Muffle Type of Furnace 


The full-muffle furnace has a separate chamber, 
in which the tools are placed for heating. There is 
no direct connection between the muffle and the 
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Front Sectional Elevation 


combustion chamber, so that the tools are at no 
time in contact with the flame, and are therefore 
less likely to oxidize and scale during the heating 
cperation. In such furnaces, means are frequently 
provided to control the atmosphere in the muffle. 
The hearth on which the tools are placed in the 
furnace is usually made of some material, such as 
silicon carbide, which is not only heat-resistant, but 
also a good conductor of heat, so that the tools will 
be heated from the bottom as well as on the top and 
sides. Various methods are used in burning the 
fuel and distributing the combustion gases to obtain 
uniform heating of the tool chamber. The heating 
of the tools in this type of furnace is largely by 
radiation from the walls of the muffle and conduc- 
tion through the hearth. 
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The Semi-Muffle Type of Furnace 


The semi-muffle furnace is similar to the full- 
muffle type, except that there is no top to the muffle, 
so that the tools, while partly protected from the 
action of the flame, are surrounded by the burning 
gases. Such a furnace requires a shorter period to 
reach the required temperature than a full-muffle 
furnace and is less likely to give trouble with the 
linings. Because the combustion gases are in direct 
contact with the tools, it is at times difficult to pre- 
vent scaling and decarburization of the tool sur- 
faces. There is usually less uniformity of tempera- 
ture in the chamber of the semi-muffle furnace than 
in that of the full-muffle type, with consequent un- 
certainty as to whether the tool is heated to the 
temperature registered by the thermo-couple. 

The semi-muffle furnace is less expensive than 
the full-muffle type, both in first cost and in up- 
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keep. It is satisfactory for many purposes, partic- 
ularly in the lower temperature ranges. It is not 
entirely satisfactory at the temperatures required 
for hardening high-speed steel, because of the diffi- 
culty of maintaining a furnace atmosphere suff- 
ciently neutral to avoid sealing, surface decarburi- 
zation, and excessive grain growth. However, 4 
well designed semi-muffle furnace in the hands of 
a. competent operator will not cause any trouble 
because of “cutting” by the flame. 


The Direct-Heat Type of Furnace 


In the direct-heat furnace, the combustion of the 
fuel takes place in the main furnace chamber. It 
is difficult, therefore, to obtain a uniform distribu- 
tion of heat. The material being heated is bathed 
by the flame, which may pass over it with sufficient 
velocity to produce a scouring action unless the fur- 
nace is carefully designed. The work is in an at- 
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mosphere that usually contains large percentages 
of oxygen, together with some water vapor; this 
combination is particularly active at the tempera- 
tures employed in hardening high-speed steel. 

For hardening high-speed steel, a double-oven 
type of furnace is frequently used. The tool is pre- 
heated in an upper chamber and brought to the 
hardening temperature in a lower chamber. The 
upper chamber is heated mainly by waste heat from 
the lower chamber. By this construction, floor space 
is saved, and the time required to transfer the tool 
from the preheating furnace to the hardening fur- 
nace is reduced to a minimum. The arrangement 
tends to increase production and to reduce scaling. 


When Lead Pots May be Used for Heating 


For temperatures below 1600 degrees F., the lead 
pot provides a satisfactory method of heating tools. 
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Fig. 6. Gas-fired Lead Pot Furnace Showing Arrangement 
of Lead Pot, Heating Chamber, and Drain for Lead 


The equipment consists of a pot filled with molten 
lead, set in a supporting frame and surrounded 
with insulating material to reduce the loss of heat. 
Gas, oil, or electricity may be used as the heating 
medium. When gas or oil is used, the burners are 
sometimes mounted tangentially, near the top of 
the pot, with an outlet below the pot, so that the 
flame is directed downward, with the hottest point 
near the lead surface where the heat loss is great- 
est. Electrically heated pots have the heating units 
spaced around the periphery and, as usually de- 
Signed, provide very uniform heating. 

The pots containing the lead must be changed 
frequently because of the rapid corrosion at high 
temperatures. As heat must be transferred through 
the walls into the lead, it is necessary that the out- 
side surface of the pot be at a temperature appre- 
clably higher than that maintained in the bath. For 
this reason, lead pots are frequently made from 
high-chromium, heat-resisting steel. 
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Lead Pot Furnace 


A well designed lead pot should provide space for 
catching the lead in case of pot failure. The space 
provided for this purpose must be so located that 
the molten lead cannot destroy the heating units, 
and should permit the escaped lead to be removed 
without dismantling the furnace. 

Heating in lead has the advantage that the at- 
mosphere is excluded from the surface of the tool 
while it is being heated. Hence, there is a minimum 
of surface oxidation and decarburization. The rate 
of heat transfer from lead to tool is high, with the 
result that there is rapid and uniform heating— 
too rapid, in fact, for tools that are easily distorted. 
Clean lead has no effect on steel at temperatures 
up to 2400 degrees F., so that there is no tendency 
toward pitting or decarburization. On the other 
hand, the lead oxide that forms on the surface of 
the bath tends to stick to the tool and may cause 
considerable difficuty when the tools are irregular 
in contour and are not ground after hardening. 

Lead pots are seldom used for temperatures 
above 1700 degrees F., although occasionally they 


Perforated Therma/ 

wpporrin eve 

7 \ 7ank 


i= 

3 

AS 

Immersion Heating Unit 
Contactor 


Line Switch 
Line voltage 


Thermostat 


Fig. 8. Electrically Heated Oil Bath for Tempering 


High- and Low-carbon Steels 


MAcHINERY, April, 1939—577 


ic 
KK 
| 
| 
6 


Slot Emitting High Temperature 
smosphere 
Refractory Lining 
QQ 
Qoor “| Globar 
\ 
WSs 
Inlet” 
7 
Atmosphere | Silicon Carbige Waser 
Combustion Hearth Plate Cooled 
Chamber Terminals 


Fig. 9. Electrically Heated, Oven Type Furnace with Provi- 
sion for Controlling the Atmosphere of the Furnace, as Used 
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are employed for temperatures as high as 2400 de- 
grees F. They have not proved satisfactory for 
commercial operation, however, at these high tem- 
peratures, because of the increased rate of pot fail- 
ure and the oxidation of the lead. As the lead has 
« higher specific gravity than steel, the tool will 
float in the lead bath, and must be held under the 
surface while being heated. 


Heating Tools in Salt Baths 


Salt bath furnaces are similar in construction to 
lead pots. The main difference is that a fusible 
salt is used, such as a mixture of sodium, potas- 
sium, barium, and calcium chlorides in place of 
lead. Such baths have many of the advantages and 
disadvantages of lead pots. However, the specific 
gravity is not so high as is the case with lead, so 
that the tool may be suspended in the bath and does 
not have to be held below the surface by force. 

As already indicated, the salt baths used consist 
of mixtures of chlorides or nitrates of sodium, 
potassium, barium, and calcium in varying propor- 
tions, to which sodium carbonate and sodium cya- 
nide are sometimes added to prevent decarburiza- 
tion. Various proportions of these salts provide 
baths of different properties. By changing the com- 
position, it is possible to change the tendency 
toward corrosion or decarburization, the destructive 
effect on the pot, the stability of the bath, the ab- 
sorption of moisture by the bath, and the ease with 
which the film of salt may be removed from the 
hardened tool. Because of the impurities present 
in commercial salts and the compounding skill re- 
quired, the manufacturers of such salts are usually 
better able to provide a suitable mixture than the 
average user. 

Salt baths may be used for hardening tempera- 
tures up to 2400 degrees F. They are in commer- 
cial use for the hardening of high-speed steel, but 
have been limited in their application because of 
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the rapid deterioration of the containers. Their use 
is justified, however, by the results obtained in 
handling expensive high-speed tools, in spite of the 
cost of operating the bath. The containers holding 
the salt bath corrode more rapidly than a lead pot, 
so that the yearly cost for pots is greater. 


The Application of Oil Baths 
in Heat-Treating 


Oil baths are widely used for the tempering of 
tools at temperatures from 400 to 500 degrees F. 
This temperature is high enough for tempering 
high- and low-carbon steels, but is not high enough 
for high-speed steels. The oil bath furnace consists 
of a bath of high flash-point tempering oil con- 
tained in a tank heated by gas, oil, or electricity. 


Five Panel Sizes Handled on One 
Multiple Punching Fixture 


A punching and stripping fixture designed by the 
Progressive Welder Co., Detroit, Mich., has recent- 
ly been placed in operation at the plant of the Nash- 
Kelvinator Corporation in Detroit. With this fix- 
ture, holes from a minimum of twenty-two up to a 
maximum of fifty-two are punched in the trans- 
verse flanges of five sizes of refrigerator door pan- 
els, only slight adjustments of the punching units 
being required in changing to another size. 

The fixture consists of twenty-six hydraulic 
punching units mounted on a machined steel base- 
plate. Each unit can be readily moved in or out, 
according to the size of the door panel to be 
punched. The required number of punches for each 
individual punching unit for different panel sizes 
are contained in quickly removable and_ inter- 
changeable punch-holding plates. Eight hydraulic- 
ally operated hold-down pads serve to position and 
secure the work and to prevent misalignment be- 
tween the punch and die. 


Punching Fixture Used in Nash-Kelvinator Plant to Punch 
Five Sizes of Panels at an Average Production Rate of 


200 Panels an Hour 


* * * 
| 
We 


Tool Engineers’ Show Big Success 


Y every possible yardstick, the Machine and 
B Tool Progress Exhibition stzged by the Amer- 

ican Society of Tool Engineers in Detroit 
from March 14 to 18, inclusive, surpassed the high- 
ly successful show held a year ago. Almost 80,000 
persons attended this second show and the number 
of actual registrations, 27,342, exceeded the total 
attendance of last year’s show. 

The more than 250 exhibits, which covered two 
and a half times the floor space occupied last year, 
were thrown open to industrial executives in a 
preview held on March 13. The extensive array 
of exhibits included the latest types of cutting tools, 
optical and mechanical inspection devices, welding 
equipment, portable electric tools, machine attach- 
ments, cutting lubricants, and blueprinting, rivet- 
ing, boring, and other machines. Processes such as 
superfinishing, honing, and broaching were fea- 
tured by large displays of finished parts and mov- 
ing pictures. 

At a dinner for the preview guests, a preliminary 
report of the Fact Finding Committee was made 
by the chairman, John M. Younger, Professor of 
Industrial Engineering, Ohio State University, on 
the effect of the development of the machine on 
employment and standards of living. Facts were 
cited to prove that while high-production machin- 


ery displaces man temporarily, such machinery 
actually creates many more jobs in the long run 
than it eliminates. The speaker pointed out that 
machines must be counted as definite blessings and 
aids to civilization, and that life as we now know 
it would be impossible without the machine. 

The main speaker of the evening, Dr. Harold G. 
Moulton, president of the Brookings Institution, 
Washington, D. C., gave a talk along similar lines, 
particularly stressing the point that the frequently 
expressed opinions that new machinery should be 
restricted were based on faulty economic reasoning. 
This speaker showed that the fear men have had 
in regard to the introduction of machinery is age- 
cld, and emphasized the fact that statistics definite- 
ly prove that the improvements made in the stand- 
ard of living since the beginning of the industrial 
revolution of 1775 far outstripped all of the ad- 
vances made in the preceding centuries. 

Dr. Moulton pointed out that in the period from 
1900 to 1929, the figures available for all the manu- 
facturing industries show a 314 per cent improve- 
ment in physical properties, a 142 per cent im- 
rrovement in productivity per man-hour, a 107 per 
cent improvement in real wages, a 216 per cent 
improvement in total wages, and an 88 per cent 
improvement in the volume of employment. 


The Officers Elected by the American Society of Tool Engineers for the Year 1939-40 
are: President, James R. Weaver, Director of Equipment, Inspection, Purchases and Tests, 
Westinghouse Electric and Mfg. Co., East Pittsburgh, Pa.; First Vice-president, A. H. 
d’Arcambal, Consulting Vetallurgist, Pratt & Whitney, Hartford, Conn.; Second Vice-presi- 
dent, E. W. Dickett, Proposal Engineer, Sundstrand Machine Co., Rockford, IL; Secretary, 
Floyd W. Eaton, Apprentice Supervisor, Burroughs Adding Machine Co., Detroit, Mich.; 
Treasurer, Frank R. Crone, Chief Tool Designer, Lincoln Motor Car Co., Detroit, Mich.; 
and Executive Secretary, Ford R. Lamb. 
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TOOL ENGINEERS’ SHOW 


The speaker then stressed the necessity of con- 
tinuing technical progress, pointing out that 60 per 
cent of the families in this country, in spite of the 
high standards of living, earn less than $2000 per 
year, which leaves scant margin for comforts and 
luxuries. He stated that a national income of twice 
the 1929 level of 81 billions of dollars would be re- 
quired to satisfy this deficiency, and that the only 
way that the national income could be doubled 
would be by continuing technical progress. 

An audience of record-breaking proportions for 
a technical meeting, estimated between 1500 and 
2000 persons, listened to a symposium on mechan- 
ical surface finishing held on the evening of March 
15, when papers were presented on the following 
subjects: “Grinding,” by Ira Snader, research engi- 
neer, Ex-Cell-O Corporation, Detroit, Mich.; ‘““Hon- 
ing,” by Kirke W. Connor, president of Micromatic 
Hone Corporation, Detroit; “Lapping,” by H. J. 
Griffing, research engineer, the Norton Co., Wor- 
cester, Mass.; “Superfinishing,” by David A. Wal- 
lace, president of the Chrysler Division, Chrysler 
Corporation, Detroit; ““Diamond Boring and Turn- 
ing,” by F. T. Ellis, Heald Machine Co., Worcester ; 
and ‘Measurements of Surface Finishes,” by Dr. 
Ernest J. Abbott, president of the Physicists Re- 
search Co., Ann Arbor, Mich. 

In his paper on grinding, Mr. Snader pointed out 
that we are today finish-conscious to a greater de- 
gree than ever before, because of the requirements 
of our highly developed industries in manufactur- 
ing interchangeable parts in large quantities at a 
reasonable cost. The speaker stated that grinding 


and precision boring are used today almost entirely 
for removing substantial amounts of stock from 
work-pieces to correct previous machining opera- 
tions and distortions resulting from heat-treatment 
and to establish accurate size and form on work- 
pieces. He emphasized the point that the highly 
desirable results subsequently obtained by honing, 
lapping, and superfinishing depend upon the qual- 
ity of the ground or precision bored or turned sur- 
face, and expressed his opinion that the use of 
grinding machines will become more and more ex- 
tensive with the development of such supplemental 
finishing methods. 

Mr. Snader also pointed out that, in considering 
a grinding operation, there is usually the problem 
as to whether the part shall be ground with a coarse 
wheel at a high rate of production and with a sacri- 
fice in finish, or whether a finer wheel should be 
used at a slower rate of production and with a much 
better surface finish. If the parts under considera- 
tion require an exceptionally smooth surface finish, 
the advisabilty should be considered of using a 
coarse wheel for rapidly removing the stock to ap- 
proximate size and then taking light cuts with a 
much finer wheel to obtain the specified size and a 
fine smooth finish. 

In his paper on honing, Mr. Connor called atten- 
tion to the multitudinous number of simultaneous 
“shearing contacts or cutting tips” existent in hon- 
ing operations. He cited, for example, that in hon- 
ing a bore 3 inches in diameter by 8 inches long, 
six 150-grit stones on a honing tool would have 
about 98,000 simultaneous shearing contacts, and 
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& Merryweather Machinery Co., was Chairman of the Convention Program Committee; 
Walter F. Wagner, Master Mechanic, Lincoln Motor Co., is the Retiring President of 
the American Society of Tool Engineers; and Ford R. Lamb is Executive Secretary 
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that in a corresponding finish-honing operation in 
which 500-grit stones were used, there would be 
over 1,000,000 simultaneous shearing contacts. This 
multiplicity of contacts permits low-unit stress ap- 
plication over a large-area contact with the work, 
insures uniform depth of the shearing action and 
influence, and eliminates overstressing of adjoin- 
ing material in shear. 

Mr. Connor then presented considerable informa- 
tion concerning honing pressures, speeds, and cool- 
ants. In summing up, he called attention to the 
tact that honing provides high productivity with 
very low capital investment; accomplishes a sub- 
stantial amount of stock removal economically, in 
balance with the combined result desired; does not 
overburden previous operations by requiring max- 
imum precision accomplishment; removes struc- 
tural deformations produced in previous operations 
without generating new deformations; corrects er- 
rors produced in previous operations; eliminates 
injurious frictional heat generation in the finishing 
operations; and generates any desired degree of 
surface plano-concave smoothness on crystalline 
material by a positive, controlled shearing action. 

In a second technical session held on the night 
of Friday, March 17, papers were presented on cut- 
ting tools, by L. C. Gorham, Gorham Tool Co., De- 
troit, Mich.; on gear-tooth finishing, by Robert 
Drummond, president of the National Broach & 
Machine Co., Detroit; on hydraulic units, by K. R. 
Herman, vice-president of Vickers, Inc., Detroit; 
and on gages, by C. Johnson, Pratt & Whitney Co., 
Hartford, Conn. 


At a meeting of the board of directors, officers 
were elected for the coming year as follows: Presi- 
dent, James R. Weaver, director of equipment, in- 
spection, purchases, and tests, Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa.; first vice- 
president, A.H.d’Arcambal, consulting metallurgist, 
Pratt & Whitney Co., Hartford, Conn.; second vice- 
president, E. W. Dickett, proposal engineer, Sund- 
strand Machine Co., Rockford, Ill.; and secretary, 
Floyd W. Eaton, apprentice supervisor, Burroughs 
Adding Machine Co., Detroit, Mich. Frank R. 
Crone, chief tool designer, Lincoln Motor Car Co., 
Detroit, was re-elected treasurer, and Ford R. 
Lamb was reappointed executive secretary. 

At the annual banquet, William B. Stout, pres- 
ident, Stout Engineering Laboratories, Detroit, 
pointed out the fact that for every invention her- 
alded by the public, probably 1000 inventions are 
recessary in tooling and machines before the new 
product can be brought within reach of the public. 
The speaker also pointed out that many important 
developments generally accepted today, owe their 
origin to the invention of a process for producing 
the new article. Mr. Stout urged continuous re- 
search toward this end. 

The retiring president, Walter F. Wagner, an- 
nounced that the board of directors had voted to 
hold future Machine and Tool Progress Exhibitions 
bi-annually, the next show being scheduled for 
1941. Announcement was also made that the semi- 
annual meeting of the Society has been scheduled 
to be held in Cleveland this year during the early 
part of October. 


Among Those Who Presented Technical Papers were: D. A. Wallace, President of the 
Chrysler Division of the Chrysler Corporation, Who Spoke on Superfinishing; Ira 
Snader, Research Engineer, Ex-Cell-O Corporation, Whose Subject was Grinding; 
Kirke W. Connor, President, Micromatic Hone Corporation, Who Dealt with Honing; 
and F. T. Ellis, Heald Machine Co., Who Discussed Diamond Boring and Turning 
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Haynes Stellite Strips for Preventing 
Wear of Machine Parts 


Wear strips for the protection of surfaces of ma- 
chine parts requiring high resistance to abrasive 
wear have been developed by the Haynes Stellite 
Co., Kokomo, Ind., in cooperation with machine 
tool and equipment manufacturers. These new wear 
strips consist of a strip of Haynes Stellite securely 
brazed to a steel base. Among the parts to which 
they are applicable are boring-bars, pilots, jigs 
and fixtures, indexing stops and locks, permanent 
gaging surfaces, T-slot surfaces, ways, etc. As these 
wear strips are attached to the part to be protected 
by screws, they can be raised by shims when ad- 
justment is necessary to maintain the exact clear- 
ances required for precision high-production work. 

Casehardened SAE 1020 steel is an excellent 
material for bushings used in conjunction with 
Haynes Stellite wear strips. If such bushings are 
carburized to a depth of 1/16 inch and quenched in 
brine from 1475 degrees F., a Rockwell hardness 
of C-64 to C-66 will be developed. They can then 
be ground to the proper tolerances. For bars 
3 inches in diameter or larger, 0.002 inch clearance 
is considered satisfactory; for smaller bars, a clear- 
ance of 0.0015 inch is usually found to be sufficient. 


Strips Made of Haynes Stellite, for Protecting 
Machine Parts from Wear 
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THE PROPERTIES AND 
NEW APPLICATIONS OF 
MATERIALS USED IN THE 
MECHANICAL INDUSTRIES 


The two standard styles of Haynes Stellite wear 
strips are made in lengths of 6 inches and in five 
different cross-sectional sizes. They differ only in 
the number of screw-holes. They can be cut to de- 
sired lengths with a cutting-off wheel......... 201 


Synthetic Plastics that will Withstand 
High Temperatures 


Two newly developed asbestos-filled Durez mold- 
ing materials have recently been made commercially 
available by General Plastics, Inc., North Tona- 
wanda, N. Y. One of these, known as Durez 38-443, 
was developed specifically to meet the Underwriters’ 
specifications of withstanding 200 degrees C. (392 
degrees F.) for seventy-two hours. This material 
has a compressive strength of 28,000 pounds per 
square inch and a specific gravity of 1.80. 

The other new material, Durez 38-646, has an 
exceptionally low specific gravity for asbestos-filled 
molding compounds—1.59. It resists heat up to 
500 degrees F., but has a slightly lower impact 
strength than the material previously referred to. 
Its compressive strength is 28,000 pounds per 
square inch and its flexural strength, 9000 pounds 
per square inch—an unusually high value...... 202 


Neoprene being Successfully Used for 
Compressor and Pump Rod Packings 


Engineers faced with unusual service conditions 
will be interested in a new type of rod packing 
specifically designed to give long service, regardless 
of how severe the working conditions may be. The 
packing, manufactured by the Rodpak Mfg. Co., 
San Francisco, Calif., employs two metal rings, 
convex on one side and flat on the other, as the 
sealing medium on the shaft. For some applica- 
tions, these rings are made of babbitt metal, while 
for others, a metal that will resist heat up to 700 de- 
grees F. is employed. Between these sets of rings 
are rings of Neoprene which are concave on both 
faces, so that they will mate with the convex faces 
of the metal rings. 


To obtain additional information about materials 
described on this page, see lower part of page 586. 
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Beryllium copper springs, embedded in the rub- 
ber or Neoprene rings, seat themselves in recesses 
in the metal rings. When the packing is in use on 
rotating units, the springs prevent it from turning 
with the rod. When it is used on reciprocating rods, 
the springs are so placed that they exert an inward 
and downward pressure and offset any irregularity 
ot the rod. This construction provides a floating 
seal under all conditions. The metal rings seal the 
rod, but do not touch the stuffing-box. The Neoprene 
rings seal the stuffing-box, but do not touch the rod. 

This type of rod packing is said to have given ex- 
ceptional service in a number of severe applica- 
tions. In one instance, a compressor handles a 
combination of hydrogen and nitrogen gas at 170 
pounds pressure. Before the application of the new 
rod packing, it was necessary to pack the unit 
weekly. A set of Neoprene packing rings have 
lasted ten months. In another case, a pump that 
handles hot kerosene at pressures ranging from 
5000 to 8000 pounds per square inch has been pro- 
vided with Neoprene packing rings. Here the new 
packings have been in service for eighteen months, 
whereas the ordinary packings previously used had 
to be replaced every few days................ 203 


Temperature-Sensitive Magnetic Alloys 
for Control Instruments 


A new series of temperature-sensitive magnetic 
alloys has been developed at the Battelle Memorial 
Institute, Columbus, Ohio. These alloys are com- 
posed of iron, nickel, chromium, and silicon, and 
are magnetic. In common with all magnetic metals 
and alloys, they lose their magnetic properties 
above certain temperatures. By varying the com- 
position of the newly developed alloys, this trans- 
formation can be made to take place at any desired 
temperature from 150 degrees F. below zero to 
1100 degrees above. 

For example, an alloy containing 35 per cent 
iron, 45 per cent nickel, 20 per 
cent chromium, and 0.30 per cent 
silicon is magnetic only at tem- 
peratures lower than 150 de- 
grees F. below zero, while an- 
other alloy containing 35 per 
cent iron, 55 per cent nickel, 10 
per cent chromium, and 0.30 per 
cent silicon becomes non-mag- 
netic if heated above 525 degrees 
F. The temperature desired for 
the loss of magnetism can be at- 
tained, and reproduced in suc- 
cessive heats, with ordinary 
good foundry practice. No spe- 
cial heat-treatment is necessary. 

These magnetic alloys are suit- 
able for use in making armatures 
or cores of electromagnets and ar- 
matures of permanent magnets. 
When so applied, as the tem- 


bs obtain additional information about materials 
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Refrigerator Part Made from Everdur, 
Steel and Copper, Joined 
by Silver Brazing 


perature changes near the magnetic transformation 
point of the alloy, obviously the magnetic force will 
change accordingly. This change in force can be 
utilized to actuate relays or other mechanical de- 
vices. Similarly, transformers or reactances wound 
en cores of such an alloy will have outputs or re- 
sponses varying with the temperature. This iron- 
nickel-chromium-silicon series is made from com- 
mercially available raw materials, and can be rolled, 


Treating Zinc Surfaces with Zinsol 
before Lacquering or Enameling 


A new method of treating the surfaces of zinc, 
zine-coated, and galvanized products before finish- 
ing them with lacquer, enamel, paint, or varnish, 
has been developed by Maas & Waldstein Co., New- 
ark, N. J. As is well known, it is difficult to secure 
durable, strongly adhering coatings of organic fin- 
ishes on zinc unless the finish is selected with the 
greatest care, because the oxidation products of 
zinc combine chemically with the constituents of 
most finishes and destroy them. 

With the new treatment, this difficulty is over- 
come. The zine or zinc-coated products are dipped 
in, or wiped with, a solution or compound called 
“Zinsol.” This causes an alloy to form on the sur- 
face that is chemically inert to moisture, the at- 
mosphere, and organic finishes, so that it forms a 
stable foundation for any desired finish....... 205 


Unlike Metals Joined by 


Silver Brazing 


One of the outstanding applications of silver 
brazing is in the production of reliable joints be- 
tween unlike metals. An example of such an ap- 
plication is shown in the accompanying illustration, 
which shows a cut-away section 
of an electric refrigerator part 
made from Everdur, steel, and 
copper, joined by silver brazing. 

The outer shell of Everdur is 
brazed to a steel center section, 
which, in turn, is joined to a 
copper tube. The brazing alloy 
used, known as ‘“Easy-Flo,” is 
a low-temperature composition 
having a medium silver content, 
made by Handy & Harman of 
New York City. The work is 
done at the low temperature of 
1175 degrees F., using a flux 
that is fully active at 1100 de- 
grees F. The high strength of 
the bond and its ductility are 
said to make the assembly as 
sound and gas-tight in service as 
a solid piece of metal....... 206 
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LITERATURE 


Tap Drill Size Chart 


DAYTON RoGers MFc. Co., 2830 8. 
13th Ave., Minneapolis, Minn., is dis- 
tributing free a limited number of 
handy time-saver disks, giving the 
correct size of tap drills for U.S. 
gage screw threads, together with a 
decimal equivalent chart. On the 
reverse side is listed the tap drill 
sizes of National coarse machine 
screws and National fine machine 
screws, together with tap drill sizes 
for the National pipe thread stand- 
ards. . ; 1 


Machinery and Tools 


BROWN & SHARPE MFé. Co., Prov- 
idence, R. I. General catalogue 141, 
covering the Brown & Sharpe com- 
plete line of machines and tools, in- 
ciuding milling machines, grinding 
machines, screw machines, machin- 
ists’ tools, cutters and hobs, and 
miscellaneous shop equipment. A 
section of information of value to the 
designer is included. — | 


Welding Equipment 
WESTINGHOUSE ELEcTRIC & MFG. 
Co., East Pittsburgh, Pa. Leaflet 
18-345, on the Weld-O-Trol, a West- 
inghouse ignitron alternating-cur- 
rent welding contactor without tim- 
ing. Leaflet 26-650, descriptive of 
the application of Westinghouse 
crucible weld  alternating-current 
electrodes on various classes of ma- 
terials. 3 


Ledloy Steel 


JOSEPH T. RYERSON & SON, INC., 
16th and Rockwell Sts., Chicago, II. 
Bulletin describing new lead-bearing 
open-hearth steels, the machinabil- 
ity of which is said to be improved 
from 20 to 40 per cent and tool life 
increased without sacrificing the de- 
sirable qualities of open-hearth steels. 
The results of actual machining tests 
are given. PESTO 4 


Steels 


ALLEGHENY LUDLUM STEEL CorPo- 
RATION, Pittsburgh, Pa., is distrib- 
uting a new publication, known as 
“Steel Horizons,” which will be pub- 
lished six times a year. It will present 
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the latest information on the new 
and improved products of steel fabri- 
cators, as well as outstanding fabri- 
cations made of Allegheny Ludlum 
steels. 5 


Industrial Cleaning Materials 


OAKITE Propucts, INc., 26 Thames 
St., New York City. Special issue of 
the “Oakite News Service,’ com- 
memorating the company’s thirtieth 
anniversary and containing a _his- 
torical review of the development of 
specialized cleaning methods and ma- 
terials, as well as a forecast of the 
future trend of industrial cleaning 
research. 6 


Oxy-Acetylene Cutting 
Equipment 

THE LINDE AIR Propucts Co., 30 
ER. 42nd St., New York City. Book- 
let entitled “Stack-Cutting Speeds 
the Production of Identical Parts,” 
describing how large quantities of 
simple or intricate shapes are pro- 
duced from piled sheets or plates of 
steel by the oxy-acetylene process. 7 


Electric Motors 


ALLIS-CHALMERS Mra. Co., Mil- 
waukee, Wis. Bulletin 1196, entitled 
“Making Machine Tools Earn Their 
Way with Allis-Chalmers ‘Lo-Main- 
tenance’ Motors.” Leaflet 2183-A, on 
“Lo-Maintenance”’ direct-current mo- 
tors and generators. Leaflet 2125-C, 
descriptive of Allis-Chalmers explo- 
sion-proof motors. 


Industrial Cranes 


HARNISCHFEGER CORPORATION, 4536 
W. National Ave., Milwaukee, Wis. 


Bulletin C-5, containing complete in- 
formation on the electrical equipment 


necessary for overhead traveling 
crane operation. Bulletin C-6, cov- 
ering the design and application of 
P & H industrial cranes. ; 9 


Hardened and Ground 
Die-Heads 


LANDIS MACHINE Co., INc., Way- 
nesboro, Pa. Bulletin F-80-3, de- 
scriptive of Landis hardened and 
ground die-heads made in three types 
known as the Lanco, Landex, and 
Landmatic heads for threading work 
where a high degree of accuracy 
and maximum production are im- 
portant. 10 


Small Tools 


BUTTERFIELD DIVISION OF UNION 
TWIst DRILL Co., Derby Line, Vt. 
Catalogue 22, covering the complete 
line of small tools made by the com- 
pany, including milling cutters, hobs, 
reamers, twist drills, taps, dies, and 
screw plates. Tables and other in- 
formation of value to designers are 
included. 11 


Chucks 


JAcoBs Mrc. Co., Hartford, Conn. 
Catalogue 39, containing complete 
specifications on Jacobs drill chucks, 
including a list showing the correct 
size of chuck to use with all the prin- 
cipal types of portable tools. Cat- 
alogue 39-L, covering Jacobs chucks 
ior the lathe. Catalogue 39-S, on 
Jacobs single-purpose chucks. 12 


Speed Reducers 

WESTINGHOUSE ELECTRIC & MFG. 
Co., East Pittsburgh, Pa. Catalogue 
B-2159, illustrating and describing 
gearmotors and speed reducers for 
numerous industrial applications; 
also Descriptive Data 3610, entitled 
“Westinghouse Gearmotors”; and 
3620 “Types SH and DH Speed Re- 
ducers.” 13 


Die-Feeding Mechanism 

H. E. DICKERMAN Mec. Co., 284 
Wilbraham Road, Springfield, Mass. 
Circular describing the time- and 
money-saving features of the new 
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Dickerman die feed, designed to 
handle coil stock in any practical 
thickness and of any width up to 4 
inches. - 


Nickel-Alloyed Cast Brass 
and Bronze 


INTERNATIONAL NICKEL Co., INC., 
67 Wall St., New York City, is dis- 
tributing an index to a series of bul- 
letins describing the properties, ap- 
plications, and production of nickel- 
alloyed cast iron and bronze, as well 
ac the nickel silvers. 15 


Chucks and Drill Heads 


ERRINGTON MECHANICAL LARORA- 
TORY, Stapleton, Staten Island, N. Y. 
Catalogue on the Errington line of 
production attachments, including 
tapping chucks, die-heads, screw- 
drivers, multiple drilling and tapping 


heads, adjustable-spindle drilling 
heads, ete. - 16 
Gears 


W. A. JONES FOUNDRY & MACHINE 
Co., 4409 Roosevelt Road, Chicago, 
lil. Catalogue containing 224 pages 
on cut and molded tooth gears, in- 
ciuding engineering and design in- 
formation for applying gears to al- 
most every type of machine or drive. 

17 


Screw-Thread System 


AiR ASSOCIATES, INC., Roosevelt 
Field, Garden City, N. Y. Circular 
describing the advantages of a new 


screw-thread system known as the 
““Aero-Thread,” which is claimed to 
have unusually high strength and 
holding power. ee 


Bronze Sleeve Bearings 


JOHNSON BRONZE Co., 520 S. Mill 
St., New Castle, Pa. General cat- 
alogue 390, containing 72 pages of 
data on Johnson bronze sleeve type 
Learings, as well as information on 
the selection of the correct type and 
size of bearing for any application. 

19 


Hydraulic Jacks 


ROCHESTER MACHINE Co., 127 Vir- 
ginia Ave., Rochester, Pa. Circular 
cescriptive of a new light-weight, 
compact, hydraulic jack having a 50- 
ton rated capacity for use in loca- 
tions too confined to admit a stand- 
ard sized jack. 20 


Geared-Head Motors 


BARBER-COLMAN Co., Rockford, IIl. 
Data Sheet M-31, on Barcol geared- 
head motors, listing performance 
cnaracteristics of unidirectional and 
reversible geared-head motors, in 
both open and enclosed types. 21 


Plastic-Materials Testing 
Machines 

TINIUS OLSEN TESTING MACHINE 
Co., 500 N. 12th St., Philadelphia, 
Pa. Bulletin 17, illustrating and de- 
scribing machines designed especial- 
ly for testing plastic materials. _ 22 


Lathes 


PRATT & WHITNEY, DIVISION 
NILES-BEMENT-PoOND Co., Hartford, 
Conn. Circular descriptive of the 
special features of the Pratt & 
Whitney 12-inch Model C lathe. Com- 
plete specifications are included. 23 


Taps and Dies 


S. W. Carp Mrc. Co., Division of 
Union Twist Drill Co., Mansfield, 
Mass. Catalogue 34, containing com- 
plete data on the line of taps, dies, 
screw plates, die-stocks, and tap 
wrenches made by the company. 24 


Lighting Equipment 

GENERAL ELECTRIC VAPOR LAMP 
Co., 893 Adams St., Hoboken, N. J. 
Bulletin discussing the characteris- 
tics of the new 100-watt Cooper 
Hewitt fluorescent lamp for general 
industrial lighting. 25 


Precision Measuring Tools 


VAN KEUREN Co., 12 Copeland St., 
Watertown, Boston, Mass. Catalogue 
30, covering light wave measuring 
equipment, high-speed steel] measur- 
ing wires, simplified gear wire sys- 
tem, gage-blocks, and plug gages. 26 


Precision Gage-Blocks 
JOHANSSON DIVISION OF THE ForRD 
Motor Co., Dearborn, Mich. Cata- 
logue 14, containing information on 
Johansson gage-blocks and accesso- 
ries, including a list of recently re- 
duced prices. 27 
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High-Speed Steel 

CRUCIBLE STEEL Co. OF AMERICA, 
405 Lexington Ave., New York City. 
Folder containing working instruc- 


tions for Rex high-speed steels, as 
well as hardening data on the various 
yvrades. 28 


Stainless Steel Castings 

SMITH STEEL FouNpRY Co., Stain- 
less Steel Division, 1320 S. First St., 
Milwaukee, Wis. Pamphlet listing 
six commonly used Smith stainless 
steel alloys, and showing typical cast- 
ings made from them. 29 


Eye Shields 


JACKSON ELECTRODE HOLDER CoO., 
15122 Mack Ave., Detroit, Mich. 
Folder describing the Jackson eye 
shields for use in soldering and weld- 
ing and for general eye protection in 
industrial plants. 30 


Electric Tools 


UNITED STATES ELECTRICAL TOOL 
Co., Cincinnati, Ohio. 1939 condensed 
catalogue 54 (3 1/2 by 6 1/4 inches), 
covering the complete line of United 
States electrical tools in portable, 
bench, and floor types. 31 


Hoists 

CorFING Hoist Co., Danville, Ill. 
Circulars descriptive of the Coffing 
“Power Master,” a new spur-gear 
gravity lowering chain hoist for 
hand operation, built in capacities of 
from one to eight tons. 32 


Tool Steel 

CARPENTER STEEL Co., 105 W. 
Bern St., Reading, Pa. Wal] Chart 
containing convenient data for se- 
lecting the right type of tool steel 
fer different applications. 33 


Grinding Wheels for 
Cemented Carbides 

NorTON Co., Worcester, Mass. Cir- 
cular descriptive of two diamond 
wheels for grinding cemented car- 
bides on a production basis. 34 


Power Squaring Shears 


NIAGARA MACHINE & TooL WorRKS, 
637-697 Northland Ave., Buffalo, 
N. Y. Bulletin BL, descriptive of 
Niagara Series BL power shears, 
with capacities up to 10 gage. 35 


Rust-Preventive Compound 
StTop-Rust Co., Chattanooga, Tenn, 
Circular descriptive of a rust-pre- 
ventive compound known as “Stop- 
Rust” for protecting metal surfaces 
from rust and corrosion. 36 


Automatic Drilling Units 

HoLE ENGINEERING SERVICE, 307 
Stormfeltz-Loveley Bldg., Detroit, 
Mich. Circular descriptive of the 
operation and application of Govro- 
Nelson automatic drilling units. 37 


Gaskets 


GOETZE GASKET & PACKING Co., 
INC., New Brunswick, N. J. Bulletin 


51A, containing price lists covering 
standard gaskets for ring-joint 
flanges in Armco iron and 4-6 chrome 
alloy. 38 


Stainless Steel 

CHICAGO STEEL SERVICE Co., 3912 
S. Ashland Ave., Chicago, Ill. Stock 
list entitled “The House of Stain- 
less,” devoted exclusively to stainless 
steel products, including bars, sheets, 
tubular products, etc. 39 


Electric Furnaces 

AJAX ELEcTRIC Co., INCc., Frank- 
ford Ave. and Allen St., Philadelphia, 
Pa. Catalogue 106, descriptive of the 
Ajax Hultgren electric salt bath fur- 
nace for heat-treating. 40 


Lathes 

SENECA FALLS MACHINE Co., Sen- 
eca Falls, N. Y. Bulletin N-39, de- 
scribing the new IMP Lo-swing lathe 
with quick change-over mechanism 
and other improved features. 41 


Gears and Speed Reducers 
OHIO GEAR Co., 1333 E. 179th St., 
Cleveland, Ohio. Catalogue 39, cov- 
ering this company’s complete line of 
wears, speed reducers, sprockets, 
chain, pulleys, ete. 42 


Electrical Equipment 
ALLEN-BRADLEY Co., 1315 S. First 
St., Milwaukee, Wis. Folder illustrat- 
ing and describing solenoid starters 
for every industrial service. 43 
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Which of the new or improved equipment described 
on pages 587-606-C is likely to prove advantageous 
in your shop? To obtain additional information or 
catalogues about such equipment mark with X in the 


squares below, the identifying number found at the 
end of each description on pages 587-606-C—or write 
directly to the manufacturer, mentioning machine as 


described in April MACHINERY. 


51 52 60/61/62 


63/64 |65]66|67|68| 69| 70| 71| 72) 73) 74, 75. 76 79 80 81 


82 83/84 93/94/95 


96|97|98|99|100|101|102|103)104|105|106 107/108 109 110 111 112 112 


Fill in your name and address on other side of this blank. 


To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of the 
materials described on pages 582-583 mark with X 
in the squares below, the identifying number found 


at end of each description on pages 582-583 —or 
write directly to the manufacturer, mentioning name 
of material as described in April MACHINERY. 


| 201 | 202 | 203 | 204 | 205 | 206 | 


Fill in your name and address on other side of this blank. 


Detach and mail to MACHINERY, 148 Lafayette St., New York, N. Y. 


586—MACHINERY, April, 1939 


[SEE OTHER SIDE] 


‘ 
~ 


Shop News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Cleveland Single-Spindle Automatic 


In bringing out the Model 2AA 
single-spindle automatic, the Cleve- 
land Automatic Machine Co., Cleve- 
land, Ohio, has made available a new 
machine that is capable of producing 
a wide variety of small pieces with 
vreat speed, accuracy, and economy. 
The basic design of the machine pro- 
vides for the easy application or re- 
moval of any of the standard or spe- 
cial attachments. All parts of the 
spindle head mechanism, for example, 
have been placed below the spindle to 
provide a large flat surface on which 
sttachments are easily mounted. 

Similarly, the tool turret housing 
has been designed to provide a flat 
surface on which the high-speed 
crilling attachment drive unit can be 
mounted, as shown in Fig. 1. Both 
the motorized attachment drive unit 
mounted over the spindle head and 
the high-speed drilling attachment 
mounted over the tool turret head can 
be easily applied to the new machine. 
The motorized drive provides for a 
considerable saving in set-up costs in 
changing over from one too] attach- 
ment to another, as only the tool unit 
itself need be changed. 

The high-speed drill spindles can 
be mounted in any of the turret tool 
holes and moved forward at feeds de- 
termined by the tool turret. Spindles 
can even be located in adjacent holes 
when desired. The high-speed spin- 
cle speeds are changed by pick-off 
gears in the attachment drive. 

The machine has a chuck capacity 
for handling round stock up _ to 
1 1/16 inches in diameter. The length 
of the stock feed is 6 1/2 inches, and 
the milling length 4 inches. The min- 
imum distance from the turret face 
to the face of the chuck is 6 inches, 
and the maximum distance 10 inches. 
The turret has six holes, each 1 1/16 
inches in diameter. The height from 
the center of the spindle to the top 
of the cross-slide is 2 1/4 inches. The 
machine js equipped with two inde- 
pendently operated cross-slides. There 
are three ranges of spindle speeds 
with twelve changes in each range. 


a obtain ad 


The spindle speeds available in each 
range are 203 to 812; 408 to 1632; 
and 818 to 3275 R.P.M. These are 
for work requiring fast spindle 
speeds only, low spindle speeds being 
available in ratios of 1 to 3, 1 to 4, 
and 1 to 5 in relation to the fast 
speeds. Two forward speeds and one 
reverse speed are available for each 
set of change-gears. The ratio be- 
tween the forward low speeds and 
the reverse speeds is 1 to 1.1. The 
high speeds are not reversible. 

The ratio of maximum to minimum 
feed for any spindle speed in a job 
set-up is 20 to 1. Within this range, 
feeds are variable in infinitely small 
steps. The indexing time for six 
holes is variable from 2 1/4 to 3 1/2 
seconds. A 7 1/2- or 10-H.P. motor 
having a speed of 1750 R.P.M. is em- 
ployed for the single motor V-belt 
drive. The machine is also arranged 
for single pulley belt drive. 

The pan supporting the bed of the 
machine under its whole lower sur- 
face is of welded steel, and contains 


reservoirs for the storage of coolant 
and lubricating oils. Large clean-out 
openings are provided for the re- 
moval of chips, sludge, and foreign 
material from all reservoirs. The 
spindle head is a fully enclosed, all- 
veared, all anti-friction unit con- 
tained in a single casting and mounted 
1igidly in the bed. The spindle bear- 
ings are accurately preloaded to se- 
cure cool, chatter-free operation over 
the whole speed range. Metallic fric- 
ton clutches are used for spindle 
speed changes and reversals, con- 
trolled by quick-acting ‘“load-and- 
fire” clutch shifters. The reversal of 
the spindle at high speed is positive- 
iy prevented by a mechanical ar- 
rangement. Large openings are pro- 
vided in the bed through which 
clutch adjustments can be made and 
pick-off gears changed. With the ex- 
ception of the cross-slide operating 
mechanism, all mechanisms are com- 
pletely enclosed. 

A simple, rigid anti-friction mount- 
ing incorporated in the stock-feed 


Fig. |. Cleveland Single-spindle Automatic with High-speed 
Drilling Attachment Mounted over Tool Turret, and Motorized 
Unit Driving Attachment Mounted over Spindle Head 
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Fig. 2. 


tube support permits operation at 
high speeds by securing excellent 
spindle balance and by relieving the 
spindle of strains from the “whip” 
of the stock. The chucking mechan- 
ism has been specially designed for 
operation at high speeds. Both chuck- 
ing and stock-feed mechanisms are 
operated by cam-drums instead of 
segments, as in former models, so 
that double camming can be em- 
ployed for producing two or three 
pieces per cycle, where the work is 
adapted for this type of set-up. Im- 
provements in cross-slide construc- 
tion include single-screw adjustment 
of gibs, inverted dovetail construc- 
tion of the rear slide, and dial set- 
tings for securing quick adjustment 
to suit the tolerance of formed work. 


Motorized Unit on Cleveland Automatic 
Equipped with Die for Threading Operation 


Fig. 3. 


The tool circle has been enlarged to 
provide adequate clearance for end- 
working tools. 

The outstanding feature of the 
feed drive is the universal cam, 
which makes possible the “tuning 
up” of feeds while the job is in pro- 
duction. Variable feed is obtained 
by a new infinitely variable mechan- 
ical transmission unit, which super- 
sedes the previous friction roll. No 
adjustment of this unit is required, 
and feed changes are obtainable with 
very light operating pressure. All 
feed changes, as well as the change 
trom feeding to index speeds, and 
vice versa, are obtained automatical- 
ly and positively; a single lever at 
tne front of the machine provides for 
fast, slow, and neutral starting, feed 


Motorized Unit Equipped with Sawing 
Attachment for Slotting Operation 


engagement, and disengagement. The 
turret is indexed smoothly and lo- 
cated at the rest position before the 
turret wedge enters the spline. The 
timing of all operations is accom- 
plished by a single heavy camshaft. 

Attachments for the machine may 
be grouped in four general classes: 
Attachments for feeding the stock 
from magazines; high-speed drilling 
attachment, which drills before the 
piece is cut off the bar, or in the case 
of magazine-fed work before the 
work is released from the chuck; a 
group of attachments that perform 
operations on the work after it is cut 
cff the bar, or in the case of mag- 
azine-fed work, after it is released 
by the chuck; and a miscellaneous 
group of attachments, including 4 


Fig. 4. Set-up Used on Cleveland Automatic for 
Drilling Work Held in Transfer Member 


588—MACHINERY, April, 1939 


Fig. 5. 


Close-up View of Cut-off Tool Employed 
on Cleveland Single-spindle Automatic 


To obtain additional information on equipment 
described on this page, see lower part of page 586. 
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cross-slide turning attachment, ar- 
rangement for air chucking either 
with or without a magazine, and an 
independent cut-off attachment. In 
addition to these, any regular attach- 
ment can be employed without change 
in the machine. 

While the machine proper is driven 
by one main motor, separate motors 
are required for the high-speed drill- 
ing attachment mounted over the tool 
turret and for the motorized attach- 
ment drive unit mounted over the 
spindle head. Each motor is protected 
from overload, the protective device 
on any motor being so arranged that 
it will shut off all three motors sim- 
ultaneously. A selector switch con- 
trols either one or the other or both 
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Gisholt “High-Production” Turret Lathes 


Many refinements designed to im- 
prove performance, facilitate opera- 
tion, and increase machine life have 
been incorporated in the new “High- 
Production” turret lathes brought 
out by the Gisholt Machine Co., 1209 
E. Washington Ave., Madison, Wis. 
These improved lathes are now avail- 
able in 1L, 2L, and 3L sizes having 
bar capacities from 2 1/2 to 4 1/2 
inches in diameter and from 36 to 
48 inches in length, and with swings 
over the ways from 19 to 26 inches. 
The chuck sizes range from 12 to 21 
inches in diameter. These machines 
are adapted for both bar stock and 
chucking work, and are intended for 


hexagonal turret. The longitudinal 
feeds range from 0.004 to 0.136, and 
the cross-feeds from 0.002 to 0.068 
inch on the 1L machine, and from 
€.002 to 0.084 on the 2L and 3L ma- 
chines. The feed trips can be set 
tor automatically disengaging the 
feed at the completion of a cut. The 
cross-feed screws on the cross-slide, 
and also on the cross-feeding hexag- 
onal turret, have large dials with 
0.001-inch graduations. <A _ safety 
shear pin in the feed train of each 
carriage protects the gears against 
overload, and a safety friction device 
effords similar protection for the 
rapid traverse movements. 


Gisholt “‘High-Production”’ Turret Lathe, Built in Three Sizes 


of the attachment motors as required 
by the set-up. The machine and at- 
tachments are controlled from either 
the front or rear of the machine 
through two push-button stations. 
The lubricating system is protected 
by a pressure switch which stops the 
machine when the pressure drops to 
a dangerous point. Provision has 
been made for the use of testing in- 
struments such ag an ammeter, watt 
meter, or volt meter. These instru- 
ments can be quickly plugged into 
terminal posts in the control box 
without disturbing the machine wir- 
ing. Pressure gages mounted on the 
Iront of the machine in an instru- 
ment panel indicate the pressure in 
the lubricating system. A tachometer 
which indicates the spindle speed is 
mounted on the instrument panel. 51 


small-lot as well as high-production 
work. 

The headstocks of these machines 
furnish twelve different spindle 
speeds, the normal range for the 1L 
and 2L machines being from 20 to 
486 R.P.M. The spindle-speed range 
for the 3L machine is from 12 to 
333 R.P.M. A multiple-disk clutch 
is used for starting and reversing 
the spindle, and a powerful disk 
brake automatically stops the spindle 
when the machine gears are shifted 
to the neutral position. 

The feeds and rapid traverse move- 
ments are controlled at each carriage, 
independently of each other. Sixteen 
reversible power feeds in two ranges 
of eight each are provided for both 
the longitudinal and cross feeds of 
the cross-slide or the cross-feeding 


To obtain additional information on equipment 
described on this page, see lower part of page 586. 


All three machines in this line are 
supplied with either a fixed-center 
hexagonal turret or a cross-feeding 
hexagonal turret. The available at- 
tachments include a built-in taper 
attachment for the cross-slide, with 
a standard guide plate for cutting 
tapers up to 1 1/2 inches per foot 
and a maximum length of 12 inches. 
A special guide plate can be fur- 
nished for tapers up to 3 inches per 
foot with a maximum length of 6 
inches. Tapers up to 8 inches per 
foot in work up to 12 inches in length 
can be cut or bored with the hexag- 
onal turret taper attachment. Thread- 
chasing attachments are available 
for both the side carriage and the 
hexagonal turret carriage. Compound 
rests with power angular feed are 
provided for all three machines. 52 
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Brown & Sharpe “Light Type” Vertical 
Milling Machine 


A No. 2 vertical milling machine 
with power fast travel has recently 
been added to the line of “Light 
Type” milling machines built by the 
3rown & Sharpe Mfg. Co., Prov- 
idence, R. I. This machine has a 
swiveling spindle head, which per- 
mits setting the spindle to any angle 
from vertical to horizontal. 

The spindle of this machine has a 
3-inch range of axial movement in 
all positions. Fixed spindle stops 
permit the use of measuring blocks 
for precision set-ups and step-milling 


machine is equipped with a 3-H.P. 

motor and a 3/4-H.P. motor, the 

smaller motor providing the fast 

travel drive for the table. 53 
2 


Quickwork Combination 
Throatless Shear and Flanger 


A new machine for sheet-metal 
fabrication, consisting of a throatless 
shear and flanger combined in a com- 
pact, versatile, low-cost unit that will 
handle a wide range of sheet-metal 


depth of flange. Attachments and 
rolls can also be furnished for wir- 
ing, U-forming, special flanging, and 
forming. This machine is arranged 
for two cutting and flanging speeds. 
It is ball-bearing equipped. 54 


Vibration-Proof “Celectray” 
Indicating Pyrometer 
Controller 


A vibration-proof ‘“Celectray” in- 
dicating potentiometer has been de- 
veloped by the C. J. Tagliabue Mfg. 
Co., Park and Nostrand Aves., Brook- 
lyn, N. Y. Photo-electric detection of 


Brown & Sharpe “Light Type’ Milling Machine with 
Power Fast Travel 


operations. The column design affords 
a deep throat, which is practically 
uniform for the entire length of the 
vertical travel. 

Power fast travel in any direction 
in which the feed is engaged can be 
obtained instantly by merely press- 
ing a switch button. When the but- 
ton is released, the table resumes its 
normal feeding movement. The ma- 
chine is equipped with an automatic 
lubricating system and a six-gallon 
coolant tank cast in the base. Sixteen 
changes of spindle speed ranging 
from 55 to 1800 R.P.M. are available. 
There are sixteen changes of feed 
ranging from 1/2 inch to 18 1/4 
inches per minute, which are inde- 
pendent of the spindle speeds. The 
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work has been developed by the 
Quickwork Co., 2311-17 Chicago 
Daily News Bldg., Chicago, Ill. This 
machine is made in both bench and 
pedestal types for production shop 
work or for use as a portable unit. 

As a shear, this machine handles 
all straight and irregular cutting, in- 
cluding full circles and curves, both 
concave and convex. Material of any 
length or width can be cut. The 
smooth even action of the self-feed- 
ing rotary cutters permits the most 
intricate lay-outs to be easily fol- 
lewed. A simple quick change of 
heads converts the machine into a 
flanger, which is equally simple and 
easy to operate. The shoulders of the 
flanging rolls act as a guide for the 


Combination Throatless Shear and Flanger Developed 


by Quickwork Co. 


the position of a light beam reflected 
from the mirror of a moving galvan- 
ometer provides high sensitivity of 
the indicating controller, combined 
with practically instantaneous re- 
sponse. 

This controller can be mounted 
rigidly in a vibrating panel, together 
with the contactor, or it can be 
mounted next to a drop-hammer with- 
out danger of being affected by Vi- 
bration. All the advantages of the 
previous “Celectray’” models have 
been retained, such as the safety 
shut-off feature, 15-inch scale, accu- 
racy, and the use of a brilliant white, 
red, or green line of light on ground 
glass to provide indications that can 
be seen at a distance. 55 
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Birdsboro Automatic 


The Birdsboro Steel Foundry & 
Machine Co., Birdsboro, Pa., has 
brought out an improved type double- 
action 735-ton hydraulic press 
equipped with a die cushion. The 
press is fully automatic and can be 
operated on four different cycles, 
which can be preset to strip work off 
the punch or out of the die, as de- 
sired, and to draw work to any depth 
up to 24 inches. Automatic slowing 
of the slide speed just prior to con- 
tact permits high approach speeds to 


Birdsboro 735-ton Double-action Press Equipped with 


Die Cushion 


be used without danger of damaging 
the press from the impact of the 
moving members. 

The blank-holder pressure is ad- 
justable up to 185 tons, and can be 
precisely controlled both prior to and 
Curing the drawing operation. The 
press can be operated as a double- 
action machine, with the inner slide 
and blank-holder slide operated inde- 
pendently, or as a single-action ma- 
chine using the combined areas of 
both slides as a common working 
surface, and with the two slides in- 
terlocked. 

All adjustments of working strokes, 
openings, operating sequences, and 
Speeds can be made by a single op- 
erator working at floor level. Indi- 
cators permit presetting all controls 


Metal-Working Press 


io predetermined strokes and pres- 
sures. A full automatic operating 
cycle is started by touching a button. 

The press illustrated is one of five 
recently shipped to the U.S.S.R. for 


Heavy-Duty Rack Type 


A heavy-duty machine has been 
added to the line of rack type gear- 
finishing machines built by the Mich- 
igan Tool Co., 7171 E. McNichols 


Road, Detroit, Mich. The new ma- 
chine has a heavier and more rigid 
head construction than the previous 
models. A number of operating im- 
provements have also been incorpo- 
rated, including a new hydraulic 
mechanism for producing continuous 
escillation of the gear-carrying ar- 
bor, which moves the gear across the 
rack and back while the rack is mov- 
ing back and forth endwise. This ar- 
rangement distributes the wear even- 
ly over the rack. The hydraulic 
mechanism is interlocked with the 
machine controls. Both the length 
of the oscillating stroke and the speed 
of oscillation can be adjusted. 

The greater rigidity of the new 
machine is said to permit higher cut- 
ting speeds and to give greater accu- 


To obtain additional 
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use in shearing, drawing, and form- 
ing airplane parts. The inner slide 
of this press has a stroke of 50 
inches, and the blank-holder has a 
stroke of 382 inches. The over-all 
height of the machine is 36 feet, and 
the weight 325,000 pounds. _.... 56 


Gear-Finishing Machine 


racy. The method of supporting the 
head slides and work-arbor has been 
changed to obtain a better balance of 
the slides over the center of the gear, 


Hydraulic Heavy-duty Rack Type Gear-finishing 


Machine 


thus eliminating overhang of the 
work. <A one-shot system of lubri- 
cation is provided. 57 


Explosion-Proof Motors 


The line of polyphase and single- 
phase explosion-proof electric motors 
built by the Howell Electric Motors 
Co., Howell, Mich., in sizes from 3/4 
to 10 H.P. has recently been extended 
to include sizes up to 40 H.P. These 
explosion-proof motors are built 
especially for operation where in- 
flammable liquids or gases are han- 
dled or stored. All motors in this 
line carry the “Underwriter’s Inspec- 
tion Label” and are approved for all 
Class 1, Group D locations. 58 
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Streamline Hydraulic Press Developed 


by Lake Erie Engineering Corporation 


Lake Erie Streamline 
Presses 


A new series of streamline hy- 
draulic presses known as “Hy-Pro- 
duction Streamliners” has been de- 
veloped by the Lake Erie Engineer- 
ing Corporation, Buffalo, N. Y., in a 
complete range of sizes and capa- 
cities. Each press is self-contained, 
the motor-driven pumping unit being 
enclosed by streamline removable 
panels at the top, which prevent the 
eccumulation of dust. The frames 
are also streamlined from base to top, 
even the foundation bolts being en- 
closed within the bed to eliminate 
projecting flanges. 

The centralized push-button con- 
trol, for “inching,” semi-, and full- 
automatic operation, is mounted flush 
on a panel at the operator’s right. 
The moving platen is guided by ad- 
justable gibs having angular sur- 
faces. Space is provided in the bed 
for a die cushion, and the platen is 
arranged to accommodate knock-out 
devices and to permit the application 
of strippers. 59 


Taft-Peirce 
Surface Grinder 


A new precision surface grinder 
originally designed and built by the 
Taft-Peirce Mfg. Co., Woonsocket, 
R. I., for use in the company’s own 
tool and gage divisions was shown 
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at the recent Machine and Tool Prog- 
ress Exhibition in Detroit. This ma- 
chine is compact in size, yet of un- 
usually heavy and sturdy construc- 
tion. Ball bearings are used for all 
rotating shafts, and ball tracks of 
hardened alloy tool steel are employed 
to control the travel or movements 
of the table, saddle, and spindle col- 
umn. 

The ball bearings minimize fric- 
tion, so that much less effort is re- 
quired for the hand-feeding opera- 
tions commonly required on small 
precision work. The spindle column 
is exceptionally heavy, and is mount- 
ed so that the wheel can be positioned 
with great precision for depth of cut. 
The wheel-spindle can be swiveled in 
a vertical plane about the center of 
the wheel, thus greatly simplifying 


Taft-Peirce Precision Surface Grinder 


the setting up and adjusting opera- 
tions. It is often possible to finish 
surfaces with the angular face of the 
wheel instead of the side, thus sav- 
ing time and wheel wear, as well as 
producing a much better finish. This 
machine has a capacity for surface 
grinding work 5 by 12 inches. The 
height under the wheel is 12 inches. 
The weight is 1500 pounds. = 


General-Purpose Pneumatic 
Marking Machine 


The standard No. 4 marking ma- 
chine made by the Noble & West- 
brook Mfg. Co., 15 Westbrook St., 
East Hartford, Conn., for marking 
metal products of various sizes and 
shapes has been redesigned to include 
air-pressure equipment. The air pres- 


sure used to operate the improved 
No. 4-A machine can be changed to 
meet varying requirements by sim- 
ply adjusting the pressure regulator. 

The machine shown is equipped 
for marking in color on plastic con- 
tainers. It has a linear marking at- 
tachment with a marking die mounted 
directly on a special drive spindle, 
With this arrangement, it is possible 
to use a circular die of large radius, 
which will roll over a flat surface to 
give a uniform impression. 

Pressure is applied through a stan- 
dard air cylinder by simply depress- 
ing the foot-pedal, which causes the 
work-table to be brought up to the 
marking position. By pulling down 
the hand-lever, the marking die is 
moved across the work. 

Two electric cartridge heating 
units are inserted in the marking 
die, the heat being controlled by a 
rkeostat. The marking die is in- 
sulated from the mounting to pre- 
vent the heat from affecting the ma- 
chine. For marking on Bakelite or 
thermo-setting materials, a heat of 
250 to 300 degrees F. is employed. 
The reel shown at the right carries 
the roll leaf for marking the inscrip- 
tion in various colors or imitation 
gold, as required, the leaf used for 
this purpose being stretched between 
the die and the work. By removing 
the special equipment, this machine 
can be used as a standard general- 
purpose machine for conventional 
marking. Production is approximate- 
ly 150 pieces per hour. 61 


Noble & Westbrook Improved 
Marking Machine 


To obtain additional information on equipment 
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V & O High-speed Press Equipped 
with Roll Feeds 


V & O High-Speed Press 


A gap type blanking press, designed 
to insure a high degree of accuracy, 
rigidity, and fast operation, has been 
brought out by the V & O Press Co., 
Inc., Hudson, N. Y. This machine 
has a shallow throat, and the opening 
in the bed is made very small to pro- 
vide maximum support for the die. 
Accessibility and provision for using 
standard dies are outstanding fea- 
tures of the design. 

The feeding units, mounted on the 
right- and left-hand sides of the ma- 
chine, are designed to operate at high 
speeds and are adjustable to compen- 
sate for die wear. These feeds can 
be swung out of the way when chang- 
ing dies. Both feeds are actuated 
from one clutch, eliminating any 
variation in the feeding movements. 
The upper rolls are equipped with 
individual release levers, so that they 
can be opened to permit inserting or 
removing the material without affect- 
ing the opposite feed. Each feed is 
provided with an individual brake on 
the lower roll-shaft, as well as a 
brake on the back-shaft. 

The machine is fitted with a scrap 
cutter that can be adjusted to com- 
pensate for die wear and for varia- 
tion in the width of the scrap. The 
Press is capable of operating at 
Speeds up to 600 strokes per minute, 
depending on the length of feed, 
width of stock, and the type of ma- 


of 17 tons pressure near the end of 
the downward stroke. The standard 
stroke is 1 inch, and the maximum 
stroke, 1 1/2 inches. The shut height 
from the bed to the slide with the 
stroke down and the adjustment up 
is 8 inches. The maximum width of 
stock that can be fed to the machine 
is 6 inches, and the maximum feed 
per stroke is 3 inches. 62 


Cleveland Inclinable Press 


The Cleveland Punch & Shear 
Works Co., 3917 St. Clair Ave., Cleve- 
land, Ohio, has recently brought out 
an inclinable open-back press which 
has a bed 30 by 45 inches, a stroke 
of 6 inches, an operating speed of 
35 strokes per minute, and a capacity 
of 150 tons. This new press is 


Cleveland Press of 150-ton Capacity 


equipped with an electrically con- 
trolled hydraulically operated fric- 
tion clutch and brake, the flywheel, 
clutch, brake, and motor’ being 
mounted between the uprights in the 
rear of the press. 

The hydraulic clutch operates in- 
stantaneously when the press is 
tripped, and can be stopped, after it 
is tripped, at any position by means 
of stop-button. Various clutch 
capacities can be obtained by in- 
creasing or decreasing the pressure 
of the oil on the clutch. The brake, 
keing spring-loaded by multiple 
springs, affords additional safety 
because it is automatically applied 
when the press is idle or when the 
electric current or the hydraulic 
pressure fails. The multiple V-belt 
drive is designed for use with a high- 
speed motor. ____.. 63 


terial. This machine has a capacity 
~ obtain additional information on equipment 
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Haskins Vertical Air- 
Controlled Tapping Machine 


The R. G. Haskins Co., 617 S. 
California Ave., Chicago, Ill., has 
brought out a new type of tapping 
machine, the operation of which is 
entirely air-controlled. This type of 
control has been developed to secure 
maximum sensitivity and accuracy, 
as well as high speed. In this No. 3 
tapper, the motor is stationary, driv- 
ing the head through a V-belt and 
multi-speed pulleys. 

Compressed air is used for moving 
the tap head up and down. Air is 
admitted to an automatic control 
valve through a pressure regulator. 
The automatic valve controls the 
speed with which the tap is fed to 
the work and also the tapping pres- 
sure, as well as the reverse speed and 
pressure. A foot-pedal unit enables 
the operator to start or stop the tap- 
ping cycles which are under control 
of the automatic valve. The machine 
will operate in continuous cycles as 
long as the air valve is held open. It 
can also be used intermittently by 
operating the foot-pedal. 

This machine is designed to per- 
mit feeding parts into a simple hold- 
ing fixture or a magazine type fix- 
ture. It is also adapted for hopper 
feed, dial feed, or the use of specially 
designed fixtures. 64 


Haskins Tapping Machine Equipped 
with Air Control 
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Taper Turning Mechanism 
for American Lathes 


A geared taper turning mechanism 
has recently been developed by the 
American Tool Works Co., Cincin- 
nati, Ohio, for application to the 
“Super-Productive” lathes made by 
this company. The attachment is 
designed to turn tapers within a 
moderate range of diameters on any 
length of work up to the full center 
distance capacity of the lathe. The 
tzper is produced by the simultane- 
ous functioning of the longitudinal 
end cross feeding mechanisms, the 
various degrees of taper being de- 
termined by the relation of the length 
of carriage travel to the rate of 
cross-feed of the tool-slide. 

The cross-feed rate is determined 
by a series of change-gearg in the 
apron. The change-gears are enclosed 
by a hinged cover. The taper turn- 
ing mechanism is actuated through 
the feed-rod and the regular apron 
vearing. An outstanding feature of 
this apron design is its simplicity, 
both from the standpoint of opera- 
tion and control of the mechanism 


Federal Comparators and 


super-sensitive comparator— 
Model 110 B-8—for checking instru- 
ments, gages, and work requiring a 
high degree of accuracy has been de- 
veloped by the Federal Products Cor- 
poration, 1144 Eddy St., Providence, 
R. 1. 

The contact point spindle of this 
comparator, shown in Fig. 1, is sup- 
ported by a spring bellows, which 
eliminates friction on the spindle. A 
lever at the side of the indicator per- 


Fig. |. 


Federal Supersensitive 
Comparator 
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American Lathe Equipped with Geared Taper Turning Mechanism 


for changing over from straight to 
taper turning or vice versa. This is 
zccomplished by the plunger lever 
at the left of the carriage bridge. 
The front and rear turning rests 
can be operated separately or sim- 
ultaneously for either straight or 
taper turning, by power or hand feed. 
A convenient hand adjustment is 
provided for both tool-slides. .. 65 


Precision Measuring Gages 


mits fine adjustment of the contact 
point after the indicator has been 
brought to the approximate position 
on the vertical slide and clamped in 
place. The indicator is graduated to 
C.0001 inch. The maximum height 
from the top of the anvil clamp block 
to the contact point is about 4.48 
inches, and the depth from the cen- 
ter of the contact point to the ver- 
tical slide is 2 31/64 inches. 

The thread pitch diameter gage 


Fig. 2. Federal Pitch Diameter 
Gage 


shown in Fig. 2 has also been brought 
out recently by this company. This 
gage is equipped with John-Son 
roller contacts, the upper roller being 
mounted in such a manner that the 
sensitivity and accuracy of the gage 
is greatly increased. The lower roller 
is mounted on an adjustable slide. 
The back-stop for locating the work 
between the rollers is also adjustable 
for different sizes of work. Both 
rollers are quickly interchangeable 
and adjustable for various. sizes. 
Various kinds of screws, bolts, plugs, 
taps, etc., can be rapidly checked 
with this gage. 

Another new product of the com- 
pany is the internal and external 
comparator shown in Fig. 3. This 
instrument is adapted for rapidly 
and accurately checking the inside 
diameters of small holes and the out- 
side diameters or thickness of 4 
variety of small parts for size, out- 
of-roundness, taper, and _ bell-mouth, 
to less than 0.0001 inch. 


Internal and External 
Comparator 


Fig. 3. 


To obtain additional information on equipment 
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Fig. 4. Federal Continuous 
Measuring Gage 


The contact pressure can be ad- 
justed to definite values by manipu- 
lating the adjusting screws at the 
front of the base. The contact jaws 


are made to suit requirements, and 
are interchangeable for holes of dif- 
ferent sizes or various outside meas- 
urements. This comparator can be 
arranged for either two- or three- 
point gaging. It will measure holes 
ranging from 0.375 inch up to 3.375 
inches in diameter, and will take 
outside measurements up to 2.625 
inches. 

The continuous measuring gage 
for wire or flat material illustrated 
in Fig. 4 is still another new Federal 
product. The roller contacts of this 
gage are accurately machined hard- 
ened steel and run on precision roller 
bearings. They will follow material 
having a reasonably smooth surface 
at a speed of 1000 feet per minute, 
using rollers 4 inches in diameter. 
Faster or slower speeds can be used 
by employing larger or smaller roll- 
ers. The pressure of the upper roller 
can be adjusted to suit requirements 
by means of the counterweight. This 
gage can be used for work up to 
1 1/4 inches in diameter. 66 


Universal Drafting Machine 


The new Model 77 universal draft- 
ing machine has been designed by 
the Universal Drafting Machine Co., 
Cleveland, Ohio, to combine maxi- 
rum convenience, speed, and accu- 
racy with a simple streamline ap- 
pearance. The operating bands and 
working parts of this new drafting 
machine are completely enclosed in 
the streamline arm to protect the 
draftsman and to minimize the ac- 
cumulation of dirt between the bands 
and wheels of the mechanism. 

The protractor is located above 
the arm to facilitate manipulation 
end to give the draftsman an unob- 


Fig. 1. Model 77 Universal Drafting Machine 


structed view of the 360-degree grad- 
vated circle. Precision ball bearings 
and light construction facilitate set- 
ting either scale to an exact point. 

A secondary 360-degree protractor 
movement with thumb-screw clamps 
makes possible rapid alignment of 
the protractor with the drawing or 
any other desired base line. Thus 
the 30-, 45-, and 60-degree stops can 
be used from any desired angle. This 
drafting machine is available with a 
spring counterpoise that can be ad- 
justed for all angles of the drawing- 
board from 12 1/2 to 90 degrees by 
turning a crank. 67 
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*‘Monoset”™’ Small Tool Grinder Made 
by Chittenden Corporation 


“Monoset” Small Tool 
Grinder 


A small tool grinder provided with 
mechanical movements for producing 
tools or forms of any desired geomet- 
rical design that can be obtained by 
yrinding has been brought out by the 
Chittenden Corporation, 5005 Euclid 
Ave., Cleveland, Ohio. This grinder, 
known as the “Monoset,” has been 
caeveloped to make possible the eco- 
nomical production of many types of 
tools by grinding from the solid 
hardened blanks without preliminary 
machining, as well as the economical 
reconditioning of tools. 

Work ordinarily requiring several 
set-ups and the use of as many as five 
individual machines can be handled 
in a single chucking on this machine, 
including such work as grinding end- 
mills, reamers, counterbores, step 
counterbores,  spot-facers, hollow- 


Fig. 2. Close-up View of Drafting Machine Protractor 
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mills, form cutters, and forming 
tools. The machine will generate 
right- or left-hand spirals on either 
straight or tapered work with from 
0 to 11/3 turns per inch. Either ex- 
ternal or internal radial grinding, on 
or off center, can be performed. 
Rests are provided for grinding 
uncentered stock to very small diam- 
eters. The work-head can be tilted 
45 degrees above or below center, and 
the spiral mechanism can be instant- 


ly disengaged for circular and form 
grinding. The turntable can be ro- 
tated 220 degrees in the horizontal 
plane. Provision is made for feeding 
the work to the wheel or for feeding 
the wheel to the work, as desired. 
jhe maximum diameter swing over 
the carriage is 9 inches. The main 
spindle speed is 8000 R.P.M., and 
the high-speed spindle speed, 35,000 
R.P.M. The vertical handwheel has 
0.0005-inch graduations. 68 


Moline Two-Spindle Boring Machine 


The No. 113 vertical, hydraulic- 
feed, two-spindle boring machine 
here illustrated is the latest addition 
to the line of cylinder boring equip- 
ment made by the Moline Tool Co., 
Moline, Ill. This machine was built 
for finish-boring the cylinders of a 
small, two-cylinder engine block by 
the use of single-point cemented- 
carbide tools. The machine is 
equipped with complete electrical 
push-button control for the motors 
and feed cycle. The two boring spin- 
dles are of the extended sleeve type, 
each being driven through V-belts by 
a separate motor. Extended spindle 
type heads can also be used on this 
machine, making it available for bor- 
ing holes from 2 1/2 to 5 inches in 
diameter. The maximum stroke of the 
boring spindles is 15 inches. The feed 
can be varied from 22 inches per 
minute to 0.063 inch per minute. 


Moline Hydraulic Two-spindle 
Cylinder Boring Machine 
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A special application of the Moline 
automatic retracting boring heads is 
used on the spindles to permit the 
accurate boring of cylinders in which 
the cut is interrupted. For this kind 
ot bore, the retracting of the cutting 
tcols is controlled electrically. The 
cutting tools are thus always with- 
drawn a few thousandths inch from 
the cylinder walls when the rapid 
reverse travel of the spindle out of 
the work takes place. The rotation 
of the spindles is unaffected by the 
retracting action of the heads. 

The superfine adjustment feature 
of the boring heads is retained in 
this special arrangement. The hold- 
ing fixture is of the front-loading 
tvpe. The machined surfaces of the 
work are used for locating without 
the use of dowels. The clamping 
pressure is applied from the front 
and top of the fixture. The estimated 
production of this machine is from 
17 to 20 cylinder blocks per hour. 69 


Minster Double-Crank 
Straight-Side Press and 
Open-Back Inclinable Press 


A new line of double-crank straight- 
side presses with improved box type 
sections for the frame members has 
been brought out by the Minster 
Machine Co.. Minster, Ohio. The 
50-4144-42 Minster double-crank 
etraight-side press, shown in Fig. 1, 
has a capacity of 74 tons and a bed 
length of 42 inches. The larger 
presses of this new line have slide 
counterbalancing cylinders mounted 
in the crown. The presses are lubri- 
cated from a central point by a sys- 
tem enclosed within the press. The 
wiring and control panel are also en- 
closed. The press is driven by either 
an air or a hydraulic combination 
friction clutch and brake, and is con- 
trolled electrically by push-buttons. 

The new line of No. 3 open-back 
inclinable presses, also brought out 
ty this company, is made in nine 


Fig. |. Minster Double-crank 
Straight-side Press 


sizes, ranging in capacity from 12 to 
113 tons. The frames of these ma- 
chines are of a high tensile strength 
alloyed semi-steel cast construction. 
The upper part of the frame is of 
box type construction with 45-degree 
overhanging crankshaft bearings. 
Nickel-bronze bushings are used 
tor the crankshaft bearings, and tap- 
ered anti-friction bearings are used 
on the drive-shaft and clutch wheel. 
The slide and gib designs have been 
changed to incorporate longer ways, 


Fig. 2. Minster Open-back 


Inclinable Press 


To obtain additional information on equipment 
described on this page, see lower part of page 586. 
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thus increasing the bearing surface. 
Renewable nickel-bronze ball and 
eocket bushings are used in the slide. 
The brake-shoe is a two-piece assem- 
biy lined with four segments of oil- 
proof molded material, provided with 
fins to aid heat radiation. 70 


Schraner Crankshaft 
Lapping Machine 


The machine here illustrated is one 
of a battery of nine new type Model 
B crankshaft lapping machines re- 
cently furnished the Ford Motor Co. 
by A. P. Schraner & Co., Payne Ave. 
and E. 33rd St., Cleveland, Ohio. This 
machine is designed to lap all main 
and throw bearings simultaneously, 
and can be equipped to finish the side 
walls of thrust bearings and oil 
slinger grooves when necessary. It is 
hydraulically operated and is equipped 
with push-button control. With the 
hydraulic equipment, higher speeds 
of rotation and oscillation of the 
work are possible. Increased pressure 
and absolute control of the pressure 
of the abrasive against the work are 
maintained. These features make 
possible an increase in production 
and a higher degree of finish. 

Instead of using stones for the 
lapping medium, as in the case of 
previous machines, the new machine 
employs paper abrasives, a fresh 
clean abrasive surface being auto- 
matically fed into place from a roll 


Schraner Crankshaft Lapping Machine Using 


New Abrasive Medium 


for each crankshaft. With this ar- 
rangement, each crankshaft is lapped 
under exactly the same conditions, so 
that uniform results are produced in 
continuous production. This method 
also insures bearings that are accu- 
rately finished to their extreme ends. 
When required, adjustments can be 
made to include finishing the fillets. 
Production varies from 45 to 60 
shafts per hour. All Model B hy- 
draulic machines are now furnished 
with abrasive paper attachments, 
although stone-holders can be sup- 
plied, if desired. 71 


Tannewitz “Di-Saw” for 
Contour Sawing and Filing 


A Model 24M Di-Saw, brought out 
by the Tannewitz Works, Grand 
Rapids, Mich., was displayed for the 
first time at the recent Machine and 
Tool Progress Exhibition in Detroit. 
This machine is designed for con- 
tinuous sawing and filing operations 
on intricate inside or outside shapes 
or contours. It can be used on non- 
ferrous and ferrous metals, including 
tool steels. The machine is of arc- 
welded steel construction. 

A wide range of speeds is avail- 
able, a handwheel being used to con- 
trol the speed, which is registered in 
feet per minute on a tachometer. The 
mechanism for feeding the work to 
the saw is adjustable for the amount 
of pressure exerted, by means of a 
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Tannewitz ““Di-Saw’’ with Variable- 
speed Drive 


handwheel. A butt-welder for joining 
the ends of saws up to 1/2 inch in 
width is supplied. 72 


“Sturdybender” with Heavy 
Frame for Production Work 

The Steelweld Machinery Sales 
Division of Cyril Bath & Co., East 
70th and Machinery Ave., Cleveland, 
Ohio, has recently brought out a new 


Designed for Continuous 


Production Work 
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line of small bending 
presses known as 
“Sturdybender.” These 
machines have’ been 
developed to meet the 
demand for a sturdy 
production type bend- 
ing press capable of 
making sharp, accu- 
rate bends, and main- 
taining precision in 
multip1le-operation 
work. This line of 
presses will handle 
material up to 10 feet 
by 10 gage. 

The new “Sturdy- 
bender” line is manu- 
factured separately on 
a production basis under Steelweld 
patents. The outstanding features 
ot the heavier bending presses have 
been retained in the new machine, 


SECTION 


Oilgear Type XL Broaching Machine 


which has a_ one-piece all-welded 
frame and heavy crown. The bed and 
ram are designed to take standard 
brake punches and dies. 73 


Improved Oilgear Horizontal Broaching Machines 


A line of horizontal hydraulic 
broaching machines with improved 
features of design, control, and op- 
eration has been developed by the 
Oilgear Co., 1300 W. Bruce St., Mil- 
waukee, Wis. Nine standard sizes of 
these XL machines are now available 
in capacities of from 6000 to 100,000 
pounds normal broaching capacity, 
with working strokes ranging from 
36 to 72 inches. Each size machine 
is equipped with an Oilgear Type DX 
two-way variable-displacement heavy- 
duty power pump of sufficient capaci- 
ty to provide variable cutting speeds 
up to 37 feet per minute and in- 
cependently variable return speeds 
up to 100 feet per minute. 
Two adjustable dogs with 
needle bearing rollers are 
mounted on a rotary-act- 
ing control rod in the 
broach trough, so that the 
working stroke or start 
and stop position of the 
cross-head can be accu- 
rately controlled. 

These machines can be 
used for both internal and 
external broaching. The 
unusually large faceplate 
provides ample space for 
simple or complex fixtures. 
With faceplate holes up to 
11 inches in diameter and 
a distance between ways 
up to 10 inches, there is 
ample clearance for large 
internal and external 
broaching operations. A 
removable main bushing 
reduces the hole size in 
the faceplate to suit small 
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work. Adjustment is provided on the 
cross-head to raise and lower the 
tool puller for keyway and _ spline 


broaching. Push-but- 
ton control is used 
to facilitate the op- 
eration and_ control, 
thus reducing  oper- 
ator fatigue to the 
minimum. The broach- 
ing operation is con- 
trolled by simply de- 
pressing one button to 
obtain the broaching 
stroke and _ another 
button for the return 
stroke. A_ positive 
emergency stop can be 
effected by simply de- 
pressing a button. An 
alternative toe-lever 
switch also controls 
the cross-head motion, thus leaving 
both the operator’s hands free for 
handling the work and tool. 

These self-contained high-speed 
broaching machines will pull peak 
Icads equal to 150 per cent of their 
normal capacities, thus covering the 
range from 9000 to 150,000 pounds 
pulling capacity. Preset relief valves 
are built in the pump to provide pro- 
tection against overload. 74 


National Acme Single-Spindle Automatic 


A Model SM 1 1/2-inch single- 
spindle automatic has just been 
brought out by the National Acme 
Co., 170 E. 131st St., Cleveland, 
Chio. This machine has been devel- 


oped to meet the need for a high- 
production automatic, with minimum 
investment, for manufacturing nut 
blanks, bearing parts, pins, studs, 
rollers, inner bearing races, washers, 


NUT, or 
APA 


Single-spindle Automatic Developed by National 


Acme Co. for High-production Work 


china 


and similar work which requires only 
such operations as forming, drilling, 
and cutting off. The stock is fed to 
the spindle from a slotted tube which 
accommodates bars about 20 feet 
long. When the collet opens, a spring- 
feeding mechanism immediately ad- 
vances the bar against the drill or 
stop and holds it there until the col- 
let is closed. The drum is so designed 
that, as the bar becomes 
shorter, the feed tension 
decreases, so that any un- 
necessary “slamming” ac- 
tion is eliminated. 

The feed to the drill 
spindle is controlled by 4 
cam on the chucking cam- 
drum and a square shaft 
through the gear-box to 
the drill spindle. A spring 
returns the drill spindle 
to the starting position 
after the drilling opera- 
tion is completed. The 
travel of the drill to the 
required depth can be con- 
trolled by an adjusting 
screw without changing 
the lead cam. Removal of 
a pin permits the operator 
to slide the drill spindle 
back for examining or re- 
placing the drill without 
disturbing the setting of 
the operating lever. 


To obtain additional information on equipment 
described on this page, see lower part of page 586. 
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The machine has three slides, two 
lower horizontal slides and one ver- 
tical slide above the work-spindle. All 
three slides are operated by inde- 
pendent cams at the end of the main 
drum shaft at the front end of the 
year-box. Pick-off change-gears for 
feeds and spindle speeds are provided 
in the gear-box. These gears are ac- 
cessible when the top covers are re- 
moved. The drive is furnished by a 
push-button controlled, 3-H.P. motor 
mounted on top of the gear-box sec- 
tion. A high and low speed clutch 
mechanism can be supplied for work 
requiring a low spindle speed and 
slow feeds. 75 


Electric Eye Control for 
Quickwork Trimming 
Machine 


The Quickwork trimming, beading, 
and flanging machine described in 
May, 1938, MACHINERY, page 636, is 
now being equipped by the Quick- 
work Co., 2313-17 Chicago Daily 
News Bldg., Chicago, Ill, with an 
electric eye control. This control per- 
mits the operator to start or stop the 
cperation by simply passing his hand 
through an invisible electric beam 
flowing between two circular nozzles 
seen at A and B in the accompanying 
illustration. 

This control can be set to automat- 
ically unclamp the stamping at the 
completion of each nut. With this 
arrangement, the operator simply 
has to remove the trimmed stamping, 
insert another, and pass his hand 
through the electric beam to start the 
next operation. Production on the 
type of work shown in the illustra- 
tion is approximately 120 trimmed 
stampings per hour. 76 
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Fig. |. Rockford 16-inch Lathe with Hollow Spindle Having 4-inch Bore 


Rockford Lathe Equipped with Large Hollow Spindle 


To meet the requirements of one 
ci its customers, the Rockford Ma- 
chine Tool Co., Rockford, Ill., recent- 
ly built a new headstock with a hol- 
low spindle and a 4-inch bore for its 
standard 16-inch Rockford Economy 
lathe. The headstock has full Timken 
bearings, and the carriage of the 
lathe is equipped with drop-lever 
control for the longitudinal and 
cross feeds. 

The specifications of this machine, 
with the exception of a slight in- 
crease in swing and a slight decrease 
in maximum spindle speed, are essen- 
tially the same as for the standard 
16-inch Economy lathe. The spindle 
speeds range from 15 to 296 R.P.M., 
with a driving pulley speed of 385 
R.P.M. This lathe is particularly 
adapted for machining tubing where 
the cuts are light and the diameters 
ielatively large. The actual swing is 
1% 1/2 inches, the swing over the 
carriage being 11 3/4 inches. The 


distance between the centers on a 
lathe having an 8&-foot bed is 51 
inches. 77 


Wheelco Industrial Indicating 
Control Thermometer 


An industrial indicating control 
thermometer for low-temperature 
control applications has been de- 
signed by the Wheelco Instruments 
Co., 1929-1933 S. Halsted St., Chi- 
cago, Ill. This instrument may be 
had with any scale desired up to 1000 
cegrees F., and is designed to afford 
instantaneous reaction to the slight- 
est temperature variation. It uses a 
bulb and capillary arrangement to 
actuate a Bourdon tube assembly, 
and operates on the same “no con- 
tact” electronic principle that is 
standard design in the “Capacitrol” 
indicating pyrometer — controllers 
made by this company. 78 


Quickwork Trimming, Beading, and Flanging Machine Fig. 2. Close-up View of Headstock of Rockford Lathe 
with Electric Eye Control 


To obtain additional 
described on this page, 


information on equipment 
see lower part of page 586. 
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Medium-duty NHelmet-head Drill 
Press Recently Developed by the 


Boice-Crane Co. 


Boice-Crane Helmet-Head 
Drill Presses 


The line of light-duty drill presses 
built by the Boice-Crane Co., 1730 
Norwood Ave., Toledo, Ohio, has re- 
cently been supplemented by a line 
0: medium-duty drill presses. The 
new drill presses have a_ six-tooth 
spline drive with teeth of the in- 


volute type. The larger contact sur- 
faces of the convex tooth sides of the 
involute teeth have the advantage of 
greater driving power. This type of 
arive provides smooth operation at 
high speeds, as the driving force of 
the convex spline teeth is toward the 
center of the spindle instead of at a 
tungent to its circumference. 

Another improvement incorporated 
in these drill presses is the steel driv- 
ing sleeve of large diameter, in which 
internal splines are broached and on 
which two of the main grease-sealed 
ball bearings are mounted. Two ad- 
ditional ball bearings complete 
the mounting of the spindle. The 
“Helmet” head that houses the spin- 
dle quill and the quill itself are made 
unusually long to insure accuracy in 
performing deep boring, routing, and 
mortising operations. The drive 
guard is hinged to the head to per- 
mit quick belt changing. 

These drill presses are made in 
bench and floor types, and with 
slotted or oil trough machine shop 
type tables. They are also made in 
two- and four-spindle multiple types 
for bench mounting. Foot-feed and 
high-speed tapping attachments are 
also available. The machines have a 
capacity for drilling to the center of 
a 15-inch circle; a spindle travel of 
4 inches; five speeds ranging from 
500 to 5500 R.P.M.; and a chuck 
capacity of 17/32 inch. 79 


“All-In-One” Grinding and Brazing Equipment 
for Carbide-Tipped Tools 


The “All-In-One” grinding and 
lapping machine shown in Fig. 1 was 
exhibited at the recent Machine and 
Tool Progress Exhibition in Detroit 
by the T. C. M. Mfg. Co., First and 
Sussex Sts., Harrison, N. J. This 
grinding machine is designed for 
grinding and lapping carbide-tipped 
cutting tools. It can be used for 
grinding and polishing high-speed 
steel and Stellite tools, cutting car- 
bide tips to size from stock pieces, 
and grinding the chip curl control 
grooves in carbide tools, using a dia- 
mond-set wheel. 

Different combinations of acces- 
sories can be supplied to suit in- 
dividual requirements. The same 
table can be used for peripheral or 
cup-wheel grinding or lapping. The 
tables can be tilted to an angle of 40 
degrees or placed quickly in any posi- 
tion reauired for various grinding 
ard lapping operations. A 1 1/2-inch 
vertical adjustment of the table is 
provided to take care of tool shanks 
of different heights. Grinding or 
lapping can always be done on the 


600—MAcHINERY, April, 1939 


center line of the grinding wheel or 
lup. No reversing is necessary for 
“either-hand” tools when using a 


Fig. 2. Brazing a Carbide Tip to a 
Single-point Tool, Using ‘‘All-In- 
One”’ Fixture 


Fig. 1. 
ishing Machine for Tungsten, Stellite, 
and High-speed Steel Tools 


Grinding, Lapping, and Pol- 


diamond cup lap having a 10-degree 
convex face. Rough-grinding on the 
abrasive wheels can also be handled 
in the same manner. A flexible shaft 
can be used for hand-lapping odd 
shapes and contours on formed car- 
bide tips. This machine is also made 
in a bench model. 

The “All-In-One” brazing fixture 
shown in Figs. 2 and 3 has been de- 
signed to simplify the brazing opera- 
tion on any type of carbide tool. This 
fixture has four adjustable arms 
which hold 3/8-inch diameter carbon 
rods by means of clamping screws. 
These carbon rods can be easily ad- 
justed to any position around the car- 
bide tip. Carbon rods are employed 
because they will withstand the braz- 


Fig. 3. Brazing Fixture Set up for 
Brazing Carbide Tips on a Solid 
Milling Cutter 


To obtain additional information on equipment 
described on this page, see lower part of page 586. 
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ing heat without deteriorating per- 
ceptibly or becoming brazed to the 
metal. The top arm has a carbon-rod 
holder on which downward pressure 
is exerted by a spring. This spring 
presses the carbon rod down on top 
of the carbide tip with the correct 
pressure during brazing. 80 


“Packer-Matic” Automatic 
Polishing and Buffing 
Machine 


A rotary type automatic polishing 
and buffing machine with five work 
stations is a recent addition to the 
line of machines made by the Packer 
Machine Co., Meriden, Conn. This 
new machine, designated the ‘‘Packer- 
Matic” No. 4, will polish or buff work 
up to 12 inches in diameter. In the 
machine pedestal are housed the mo- 
tor-driven variable-speed unit; the oil 
reservoir; and electrical push-buttons 
for centralized control. 

All moving parts beneath the work- 
table operate in a bath of oil, and 
are completely enclosed so that they 
are guarded against dirt and abra- 
sive dust. They are accessible by re- 
moving a tray at the operator’s sta- 
tion. The removable tray serves as 
a convenient table on which to handle 
the work. Individual control is pro- 
vided for each motor, and an emer- 
gency control switch for all motors. 

The wheel-stands are individual 
units, and can be quickly attached 
and detached to suit requirements. 
The machine can be furnished with 
from one to four wheel-head stands, 
with the wheels mounted directly on 
the motor spindle or on ball-bearing 
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“Packer-Matic’’ Five-station Automatic Polishing and 


Bufhing Machine 


spindles driven by multi V-belt drives 
which permit changing the wheel 
speeds. A 38-to-1 ratio adjustment 
in the speed of the work-table is ob- 
tained by means of a _ handwheel 
control. 81 


Farquhar 500-Ton Gun and 
Shaft Straightening Press 


The 500-ton press here illustrated 
was designed and built recently by 
A. B. Farquhar Co., Ltd., York, Pa., 
for straightening gun barrels and 
heavy shafting. The principal di- 
mensions of this machine are: Bed, 
32 inches wide by 26 feet long; open- 
ing, 32 inches; and maximum stroke, 


Farquhar 500-ton Press for Straightening Gun Barrels 
and Heavy Shafting 


information on “equipment 
see lower part of page 586. 


18 inches. The bed is made of heavy 
structural steel sections, rigidly riv- 
ected together and machined on the 
top surface, which serves as a guide 
for the various parts. 

The pressing unit is of 500-ton 
capacity and is supported by wheels 
on the bed, equipped with Timken 
roller bearings. Traversing of the 
pressing unit is accomplished by a 
motorized unit actuated by a push- 
button control. The travel speed of 
the pressing unit is 120 inches per 
minute. 

Either handwheel or inching push- 
button control can be used to obtain 
exact settings. The press is provided 
with revolving mechanism for 
checking the work before and after 
straightening, and the end is equipped 
with a motorized unit controlled by 
means of a pendant switch with pro- 
vision for “jogging.” 

The straightening operation is per- 
formed on the pressure blocks, which 
raise the work to and lower it from 
the revolving heads. The revolving 
heads and pressure blocks are adjust- 
able with respect to the pressing 
unit, and can be placed in any posi- 
tion on the table. The hydraulic 
pressing unit consists of a motor- 
driven direct-connected pump. A re- 
mote control valve permits the pres- 
sure to be controlled from the oper- 
ator’s platform. A fast speed or ap- 
proach speed, and a slow or straight- 
ening speed under any tonnage de- 
sired, can be obtained. The changes 
in speed are accomplished automat- 
ically at any predetermined positions 
of the moving platen. This type of 
press is built in various sizes and 
capacities to meet requirements. 82 
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Wilson 100-ampere 
Arc Welder 


Wilson 100-Ampere and 150- 
Ampere Welding Machines 


The Wilson Welder & Metals Co., 
Inc., 60 E. 42nd St., New York City, 
has recently placed on the market an 
arc welder of 100-ampere rating at 
30 volts for light sheet-metal weld- 
ing and other light work requiring 
low current and fine control. The new 
machine, shown in Fig. 1, is of the 
alternating-current transformer type 
and is designed especially for use 
with heavily coated electrodes. Stand- 
ard wiring is for single-phase, 220- 
volt, 60-cycle power supply, but it can 
be furnished for 440-volt supply, if 
desired. A calibrated scale on the 
front of this welder indicates the ad- 
justment throughout the range of 
the machine, which is from 25 to 150 
amperes. This adjustment is made 
continuously by rotating a crank. 


Fig. 2. Wilson Direct-current Arc- 
welding Motor-generator Set 
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The new direct-current arc-weld- 
ing motor-generator set shown in 
Fig. 2, which is also being brought 
eut by this company, has a rating of 
150 amperes at 25 volts and a range 
of adjustments from 20 to 200 am- 
peres at 25 volts. Current control 
consists of a three-point switch and 
a dial rheostat control for fine ad- 
justment. This welder is designed 
Lo provide the smooth precise adjust- 
ment required to obtain the right 
current and to adapt the machine to 
all types of electrodes, from the bare 
to the heavily coated types. The open 
circuit voltage is from 40 to 75 volts. 
Electrodes up to 3/16 inch in diam- 
eter can be used. The standard wir- 
ing is for three-phase, 220- or 440- 
volt, 60-cycle power supply. 83 


Geometric Taper Cutting 
Die-Heads 


The Geometric Tool Co., New 
Haven, Conn., has developed a com- 
plete new line of taper cutting die- 


Geometric Taper Cutting Die-head 
Made in Nine Sizes 


heads for use on hand-operated ma- 
chines, such as screw machines, tur- 
ret lathes, etc., where a stationary 
Cie-head can be employed. Some of 
the outstanding advantages claimed 
for the new ST die-heads are: Accu- 
rate taper, controlled by a positive 
cam; less power required because 
the chasers cut a taper thread in the 
same manner as a conventional die- 
head cuts a straight thread, the 
chamfer and first full tooth back of 
the chamfer doing all the work; 
ability to cut tapers of greater length 
without the use of projection chasers, 
the length of the taper not being lim- 
ited to the chaser height; production 
of smooth, even threads with no ob- 
jectionable lines formed on the work 
when the tool opens; steeper tapers 
cut on tough materials with much 
less danger of chaser breakage. 

The tools or chasers used in these 
die-heads are made of special alloy 
steels, hardened and ground. These 


tools can be used either as inside or 


cutside trip die-heads. Nine stock 
sizes are available which cover a 
threading range of from 1/4 inch to 
6 inches in diameter, or from 1 8&- 
to 5-inch pipe sizes. Other sizes can 
be made for special applications. &4 


Billings Di-Matic Bar Stock 
Automatic 


The Di-Matic automatic screw 
machine developed by the Windsor 
Automatic Co., Inc., Windsor, Vt., 
which was described in March, 1936, 
MACHINERY, page 477, is now being 
brought out by the Billings & 
Spencer Co., Hartford, Conn., in two 
new bar stock models known as A 
end B. The Model A machine has a 
capacity for handling round bar stock 
up to 1 1/2 inches in diameter. It 
is equipped with two non-indexing 
spindles set in a solid head, as shown 
in the illustration. 

This machine is designed for the 
rapid and accurate machining of any 
work within its capacity that can be 
performed by a form tool, a cut-off 
tcol, and any combination of turret 
tools that can be accommodated in 
two end tool positions. The illustra- 
tion shows the front spindle with the 
collet unloaded, the form tool in the 
cutting position on the cross-slide, 
and the cut-off tool on an upper in- 
aependent slide. These two slides are 
cperated by the same direct-acting 
cam. In the center of each slide is 
a new type of cam that revolves be- 
tween rolls, giving a smooth direct- 
acting motion without backlash. This 
feature, combined with the solid con- 
struction of the sides and the rigid- 
ity of non-indexing spindles, insures 
a high degree of accuracy in forming 
and cutting-off operations. 

The turret of this machine, located 


Di-Matic with Form Tool in Cross-slide, 
and Cut-off Tool on Upper Slide 
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to the right of the spindles and tool- 
slides, but not shown in the illustra- 
tion, is indexed at high speed while 
the cross-slides are being centered. 
During the “dwell,” the stock is fed 
through to the stop. The forming 
slide then moves toward the front to 
form at the rear spindle, and the cut- 
off tool above the front spindle feeds 
down to cut off the finished piece. 
The cross-slides are timed in _ to- 
gether but are set to work independ- 
ently. There is a forming stop at 
each end of the forming slide. 

The Model B machine is similar to 
the Model A, except that the index- 
ing tool-slide is removed and, in its 
place, there is a simple tool-slide car- 
rying two end tool-holders which are 
not indexed. The machine, therefore, 
may be considered as a double “sin- 
gie-spindle” automatic. The Model B 
machine is made in two sizes having 
maximum capacities for handling 
round stock 1 1/2 and 2 5/8 inches 
in diameter. 85 


Tool for Cutting Tubing for 
Welded Tee and Bevel Joints 


The Dreis & Krump Mfg. Co., 7400 
S. Loomis Blvd., Chicago, Ill., has re- 
cently brought out the “Arc-Fit” 
tool for preparing pipe and tube ends 
to be welded into tee joints, bevel 
joints, and double tee connections. 
The pipe or tubing is fed endwise 
over the top shearing lip die. In pre- 
paring tubing for tee joints, the first 
operation shears one-half of the tub- 
ing to the required radius, after 
which the tubing is rotated 180 de- 
grees and the other half sheared. 

A different size “Arc-Fit” is used 
Gn each size pipe or tube. The tools 
are of a sub-press design, and can be 
operated in any punch press having 


Hand Press with “Arc-Fit” Tool, and 
Work Prepared for Welding 


a die space of at least 7 inches and 
the necessary tonnage capacity for 
taking the shearing cuts. Tools made 
in sizes for handling standard pipe 
up to 2 inches can be used in the 
special hand press illustrated. The 
tool can be quickly transferred from 
the hand press to a power press. 8&6 


Mauser Universal 
Bevel Protractor 


The universal bevel protractor here 
illustrated is a recent addition to the 
line of Mauser precision tools for 
which the George Scherr Co., 128 
Lafayette St., New York City, is ex- 
clusive agent. This precision pro- 
tractor has been designed to meet the 
requirements of toolmakers, engi- 
reers, lay-out men, and mechanics. 
It can be used for all types of work 
in which angles must be laid out or 
measured. The dial is graduated in 
degrees for a full circle. A vernier 
is provided which gives readings 
within 5 minutes of the are. 

The graduations on both the main 


Mauser Universal Protractor 
with Vernier 


Cial and on the vernier are finely 
etched and finished with easily read 
jet-black markings. Blades in 6-, &-, 
cr 12-inch sizes, beveled at each end 
to 45 and 60 degrees, are available. 
The dial can be clamped rigidly in 
position by a thumb-nut, and the 
blade can be clamped independently 
of the dial. 87 


Desmond Grinding Wheel 
Dressers 


The Desmond-Stephan Mfg. Co., 
Urbana, Ohio, has just added to its 
line two new types of grinding wheel 
dressers using abrasive wheels. The 
single-handle dresser, seen in Fig. 1, 
is suitable for dressing grinding 
wheels on any tool-rest or stand. The 
reund-shank dresser, shown in Fig. 2, 
is intended to be used in a holder or 
toolpost. Any sized shank can be 
furnished on this dresser. Both types 
of dressers are equipped with a 


bn obtain additional information on equipment 
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Fig. |. Single-handle Grinding Wheel 


Dresser for Use on Tool-rest 


Fig. 2. Round-shank Dresser for Use 


in a Holder or Toolpost 


double row of dust-protected ball 
bearings, and use full-size 4-inch 
abrasive wheels of special grade and 
rain. 88 


Combination Light and 
Magnifying Glass for 
Tool-Room Use 


A combination electric light and 
magnifying glass designated the 
“Magnilite” has been developed by 
Mizzy, Inc., 105 E. 16th St., New 
York City, for toolmakers, diemakers, 
gnd machinists. It is also adapted 


“Magnilite,"” a Combination Electric 


Light and Magnifying Glass 
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for use on many inspection jobs, as 
it is detachable from the stand and 
can be used in any position. 

The new light concentrates pure 
daylight rays on the object being in- 
spected, which, in turn, is viewed 
under magnification from above. In- 
spection efficiency is thus increased, 
caliper readings are more easily de- 
termined, and eye-strain is elimin- 
ated. A universal joint permits ad- 
justment to any desired position. 89 


Brown & Sharpe Centrifugal 
Motorpumps 


Two new centrifugal Motorpumps 
Nos. 220 and 240 have been added to 
the line of the Brown & Sharpe Mfg. 
Co., Providence, R. I. These pumps 
are adapted for supplying coolant to 
machine tools and light machinery 
and for use where dirt or abrasives 
may be present in the liquid. They 
supply a moderate volume of coolant 
at a low head and can be furnished 
with motors of various electrical 
characteristics. 

The No. 220 Motorpump, Fig. 1, is 
designed for operation with the im- 
peller located below the liquid level. 
It can be mounted in practically any 
position, either horizontally or ver- 


Fig. |. B.&S. No. 220 Motorpump 


Fig. 2. B. & S. No. 240 Motorpump 
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tically, but the motor should prefer- 
ably be located above the pump. A 
mechanical seal which requires no 
adjustment protects the shaft from 
wear and prevents leakage of the 
liquid. The pump discharges radially 
from the center of the rotor assem- 
bly. 

The No. 240 Motorpump, Fig. 2, is 
similar to the No. 220 pump, but has 
a flange mounting integral with the 
pump and does not require inlet pip- 
ing. It is intended to be mounted 
in a vertical position, but can be used 
in a horizontal position, if desired. 
The discharge ports of these pumps 
can be shifted to different positions 
to facilitate installation. 90 


Hand-operated Marking Machine 


Bates Marking Machine 


hand-operated machine for 
marking metal ferrules, rings, tubes, 
and other cylindrical or tubular parts 
made of steel, brass, aluminum, 
nickel, silver, gold, celluloid, mica or 
Bakelite materials has been placed 
on the market by H. O. Bates, 251- 
257 N. Broad St., Elizabeth, N. J. 
Marks up to 1 1/4 inches long by 1/2 
inch deep can be rolled in these ma- 
terials. The marking operation can 
be performed with little effort, even 
when marking steel. 

Since the part is rotated during 
the marking operation, the entire 
circumference can be marked, pro- 
vided this surface does not exceed 
the 1 1/4-inch marking limit. For 
marking larger surfaces, a special 
adaptation could be provided. The 
standard machine requires a hole of 
1/8 inch diameter or larger in the 
center of the tube or part, depending 
upon the hardness of the material. 

For marking solid cylindrical 
pieces, the work is supported by two 
rolls which allow it to rotate as the 
marking die produces the impression. 
Adjustments can be made quickly 
for marking in any position up to 
1 inch from the end of the work and 
for different diameters and_ wall 
thicknesses. The marking operation 
is accomplished by a simple swing 
of the lever. 


Westinghouse Motor Starter 


Westinghouse Motor Starters 


New non-reversing line starters, 
designed primarily for across-the- 
line starting of large squirrel-cage 
motors and for use as_ primary 
switches for wound-rotor induction 
motors, are now being manufactured 
by the Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. These 
starters are applicable to motors 
used for driving pumps, compres- 
sors, fans, and blowers or wherever 
push-button or remote control across- 
the-line starting is permissible. 

Distinctive features include low- 
voltage protection or release through 
low-voltage relay, bimetal type of 
overload relay, hand or automatic re- 
set, and saturated current transform- 
ers that insure adequate protection 
on slow starting applications. 

Line starters such as _ illustrated 
are made in four sizes with capacities 
from 300 amperes, 100 H.P. at 220 
volts, up to 1200 amperes, 400 H.P. 
at 220 volts, or 750 H.P. at 400 to 
600 volts. 

This company has also brought out 
a new De-ion line starter consisting 
of a magnetically operated line 
starter and a manually operated mo- 
tcr circuit switch, combined in 4 
streamline cabinet for across-the-line 
starting of squirrel-cage motors or 
for use as a primary switch for 
wound-rotor induction motors. The 
outstanding feature of this line 
starter is the safe-locking design of 
the handle and cabinet, the insertion 
of one padlock serving to lock the 
unit in the “off” position, with the 
door locked in the closed position. 
When the switch is in the “on” posi- 
tion, the door cannot be opened. The 
breaker is reset by moving the exX- 
ternal handle, which serves as a p08- 
itive indicator, showing whether the 
breaker is on, off, or tripped. 92 


“Morflex” Radial Couplings 
and Drive-Shafts 


In the “Morflex” radial coupling, 
developed by the Morse Chain Co. 
Ithaca, N. Y., specially shaped pat- 
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Radial Coupling 
Drive-shaft 


ented rubber bushings are used for 
absorbing shock loads and resisting 
vibration. These rubber bushings 
also provide electrical insulation and 
prevent the transmission of noise. 
They are assembled radially, equally 
spaced on the steel pins of the hub 
member. A two-piece metal housing 
encases the rubber blocks and pro- 
vides for attaching the companion 
flange to the unit. These couplings 
are made in various sizes, with 
capacity ratings from 2 to 37 H.P. 
per 100 R.P.M. 

The ‘“Morflex” radial coupling 
drive-shaft, also being placed on the 
market by the Morse Chain Co., com- 
bines the features of the standard 
“Morflex” radial coupling in a slip- 
joint drive-shaft for use as a remote 
drive or where additional flexibility 
may be required. It is especially 
adapted for use on dynamometer 
drives and other installations in 
which an endwise floating action of 
the shaft is necessary. The slip joint 
is of full-spline construction, grease- 
tight, and slides freely under load. 

This coupling drive-shaft is made 
in two types—the long coupled type, 
in which tubing is added to suit the 
customer’s requirements, and _ the 
short coupled type, made in one 
standard length. Both types are made 
In various sizes with capacity rat- 


ings of from 2 to 27 H.P. per 100 
R.P.M. 93 


Bonney Torque-Indicating 
Wrench 


The Bonney Forge & Tool Works, 
Allentown, Pa., has recently devel- 
oped a torque-indicating wrench for 
obtaining uniform tension on bolts 
sed in assembling turbines, pipe 
flanges, couplings, pumps, etc. A 
scale, accurately calibrated from 0 
to 200 foot-pounds, moves under the 
pointer as force is exerted on the 
shaft, thus indicating the torque ap- 
plied by the wrench. 

_ This wrench is permanently ad- 
justed, light in weight, and of rug- 
ged construction. The small head 
Permits it to be used in places 


that are normally inaccessible. It is 
equipped with a 1/2-inch square 
adapter. 94 


Lovejoy Light-Duty 
Milling Cutters 


A new Type L milling cutter has 
recently been added to the line of 
cutting tools made by the Lovejoy 
Tool Co., Inc., Springfield, Vt. This 
new light-duty cutter has small, 
closely spaced, adjustable blades 
which are positively locked in the 
cutter body. While originally de- 
signed for use on hand-lever feed 
milling machines where smooth and 


Lovejoy Light-duty Milling Cutters 


free-cutting qualities are required, it 
is equally well suited for use on any 
type of milling machine. It is not 
intended for use on work having a 
depth of cut exceeding 3/16 inch, 
although the very slight overhang 
of the blades and the rigidity of the 
locking mechanism make it possible 
to take somewhat deeper cuts with 
medium light feeds. 

This cutter can be supplied with 
two styles of housings, one for use 
as a half side-mill on an arbor with 
a keyway through the hole, and the 
other for mounting on standard shell 
end-mill arbors having a keyway 
across the hub. It is made in five 
sizes, ranging from 2 1/2 to 5 inches 
in diameter, with from ten to twenty- 
two blades. 

This range of milling cutter sizes 
requires only one size and shape of 
blade, thus eliminating the necessity 
of carrying a different size blode in 
stock for each cutter. The adjustable 
biades have been developed to give 
economical operation on production 
work. 95 


Hardinge Collet Index 
Fixture and Sub-Base 
Hardinge Bros., Inc., Elmira, N.Y., 


have brought out a collet index fix- 
ture equipped with a 1-inch capacity 


dango additional information on equipment 
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through collet, and a 24-hole index- 
plate as shown in Fig. 1. Other col- 
lets, and index-plates with various 
numbers of holes ranging from two 
1o thirty, can be furnished. The fix- 
ture is designed for rapid and accu- 
rate indexing, and is adapted for use 
on shapers, as well as milling, grind- 
ing, and drilling machines. It can 
be held in a vise or on a magnetic 
chuck, or it can be bolted to the ma- 
chine table. Typical operations per- 
formed with this fixture are milling 
keyways, punches, pinions, flutes, 
end-mills, taps, counterbores, and cut- 
ting gear and sprocket teeth. The 
fixture is also adapted for milling 
squares on tap shanks, tangs, flats, 
multiple slots, and notches of various 
kinds. 

The index fixture can be furnished 
either with or without the tailstock 
and sub-base shown in Fig. 2. The 
tailstock and sub-base equipment can 
be used for holding work between 
centers. The index fixture can also 
ke used with the tailstock and with- 
cut the sub-base. Other fixtures ma- 
chined to fit the sub-base are avail- 
able for use in connection with this 
equipment. The new fixture was ex- 
hibited at the recent Machine and 
Tool Progress Exhibition in Detroit, 
Mich. 96 


Fig. |. Hardinge Bros. Collet 


Index Fixture 


Fig. 2. Index Fixture Mounted on 
Sub-base Equipped with Tailstock 
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Skilsaw High-speed Steel Hole Saw 


Skilsaw Hole Saws 


Skilsaw, Inc., 5039 Elston Ave., 
Chicago, Ill., has just put on the mar- 
ket a new line of hole saws made 
from high-speed steel, in one piece, 
the aim being to produce a tool that 
would cut faster and retain a sharp 
cutting edge for a longer period of 
time than previous models. The saws 
are made in a wide range of diam- 
eters from 3/4 inch to 3 1/2 inches 
for use with electric drills of 1/2 
inch capacity or larger. They are 
adapted for cutting clean holes in 
sheet metal, pipes, cast iron, wood, 
tile, plaster, marble, Bakelite, and 
other materials. 97 


Dayton Rogers Pneumatic 


Die Cushions 
Tandem model pneumatic die cush- 


ions have recently been added to the 
line of die cushions made by the Day- 
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Pneumatic Die Cushion Made by 
Dayton Rogers Mfg. Co. 
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ton Rogers Mfg. Co., Minneapolis, 
Minn. These new Model C pneumatic 
die cushions are primarily designed 
for use on power drawing presses 
where the press bed opening is lim- 
ited and where tandem die cushion- 
ing is required to double or triple 
the ring-holding pressure. These 
cushions are made in five sizes hav- 
ing piston diameters ranging from 
16 to 18 inches, and can be furnished 
in single, double, or triple units, with 
press mountings as shown in the 
illustration. 98 


Stack of Assembly Bins Made by 
Stackbin Corporation 


Assembly Bin 


A uniform stacking assembly bin 
that can be used on any assembly 
bench has been developed by the 
Stackbin Corporation, 44 Troy St., 
Providence, R. I., to keep parts with- 
in easy reach. These bins are made 
with a sloping floor which feeds the 
contents toward the front. The bins 
can be set in a semicircle and can be 
stacked one above the other to keep 
all parts within reach. The bins are 
8 inches long by 2 1/2 inches deep 
by 4 inches wide at the back, and 3 


inches wide at the front. The con- 
struction is of welded heavy-gage 
sheet steel. 99 


Portman Precision 
Geared-Head Motors 


A new line of precision-built 
geared-head motors has been placed 
en the market by the Portman Ma- 
chine Co., 2236A Bathgate Ave., 
New York City. These motors are 
designed for industrial uses where a 
compact motor and spindle head com- 
Lined in one unit assembly is desired 
as a direct power head drive. The 
built-in precision spindle unit has an 
offset shaft of the parallel type. The 
motor frame clearance provided 
adapts the unit for a wide range of 
applications. 


Portman Geared-head Motor 


The spindle is mounted on Fafnir 
cuplex type preloaded bearings, ar- 
ranged to insure precision operation 
under heavy axial and thrust loads. 
It is driven through over-size helical 
gears to obtain quiet operation. Built- 
in seals protect the assembly from 
dirt, abrasives, acids, etc. 

These motors are available in sizes 
from 1 to 5 H.P. for various current 
requirements, with standard spindle 
speeds of 1150, 1725, 2300, 3450, and 
5600 R.P.M. Spindle nose ends of 
various types are available. Appli- 
cations for which these motors are 
especially adapted include direct- 
drive power heads for grinding, buff- 
ing, lapping and polishing units; 
drilling and internal grinding heads; 
tool and cutter drive heads; pumps; 
and similar applications. 100 


Westinghouse Master Switch 


A new type of heavy-duty master 
switch for alternating- or direct- 
current controllers has recently been 
placed on the market by the Westing- 
house Electric & Mfg. Co., East 
Pittsburgh, Pa. This master switch 
has been developed for use in control 
circuits on cranes, hoists, bridges, 
roll and transfer tables, and similar 
applications where easy and positive 
operation, combined with long life, is 
essential. 

Positive operation is assured by 
the use of a cam-opened, spring- 
closed device. The switches are easy 
to operate, with star-wheel and two 
pawls, one for the “off” position and 
one for the various points, giving 4 
definite “feel” of the operating 
points. 101 


Knu-Lok Toggle Plier- 
Parallels 


A Model No. 500 toggle plier-pal- 
ailel has recently been added to the 
line of toggle-operated tools made bY 
the Knu-Vise Products Co., In» 
6432 Cass Ave., Detroit, Mich. It }§ 
designed to take the place of tool- 
makers’ parallels and clamps where 
work is required to be clamped dow? 
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Knu-Lok Plier-parallel, Comprising 
Parallel Bar and Quick-acting Clamp 


cn the supporting surfaces of par- 
allels. The parallel surfaces of the 
plier are accurate to 0.0005 inch and 
can be used for precision work. 

The self-contained clamping unit 
with its adjusting screw makes the 
plier-parallel well adapted for use as 
2 drilling jig when provided with a 
bushing plate and drill bushings. It 
can also be incorporated in jigs and 
fixtures requiring a  quick-acting 
clamp that automatically locks in the 
closed position and can be instantly 
released. 102 


Van Dorn Utility Drill 


The Van Dorn Electric Tool Co., 
Towson, Md., has recently added a 
5 16-inch Utility ball-bearing drill to 
its line of tools. The no-load speed 
of this drill is 1100 R.P.M., which 
adapts it for use with carbon bits 
and for general “utility” work. It 
has a capacity for drilling holes 5/16 
inch in diameter in steel, and 5/8 
inch in diameter in hard wood. 103 


Fray-Mershon “All Angle” 
Universal Milling 
Attachment 


The “All Angle” full universal 
milling machine attachment here 
illustrated has been developed by 
Fray-Mershon, Inc., Glendale, Calif., 
for use on horizontal milling ma- 
chines. It is made in two types, one 
With and one without a spindle travel 
or feeding movement. The spindle 
slides in heavy-duty Timken bear- 
Ings. The spindle housing is of the 
slide and adjustable gib type con- 
struction and permits a spindle travel 
of 4 inches. 

The plain type belt-driven attach- 
ment is adapted for high-speed pro- 
duction work. Spindle speeds range 
from 600 to 4800 R.P.M., making 
the attachment suitable for driving 
small end-mills or grinding wheels, etc. 
Either the Type A attachment with- 
cut the spindle-traversing arrange- 
ment or the Type B attachment with 


To obtain a 
described on 


the spindle-traversing feature are 
available with a back-gear unit. The 
back-gear unit is necessary for driv- 
ing extremely heavy mills, reamers, 
bcring-bars, or other tools operated 
at slow speeds. The slowest operat- 
ing speed with the back-gear attach- 
ment is 150 R.P.M. 

The attachment can be swung up 
and back on the bar where it will not 
interfere with the usual milling ma- 
chine operations, and it can be swung 
over or around the work for operat- 
ing at any angle. The attachment is 
equipped complete with adapter to 
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Fray-Mershon Universal Milling 
Attachment 


fit the milling machine over-arm, and 
a 1/2 H.P. motor. End-mills having 
1/2-inch straight shanks can be used 
with this attachment. 104 


Globe “Equipoise” Dynamic 
Balancing Machine 


The Globe Tool & Engineering Co., 
Dayton, Ohio, has developed a new 
series of dynamic balancing ma- 
chines known as the “Neon Equipoise 
Dynamic Balancers.” This new equip- 
ment completely neutralizes unbal- 
ance in any plane selected by the op- 
erator, and gives an accurate reading 
as to the angle and amount of un- 
balance in the other plane. 

In using this machine for dynamic 
balancing, two separate planes are 
selected to which additions are made 
for correction. These planes may be 
close together or far apart, and may 
bear any number of relations with 
respect to the journals of the part 
being balanced. By reading the exact 
amount of unbalance in both of these 


dditional information on equipment 
this page, see lower part of page 586. 
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Globe “Neon Equipoise’™” Dynamic 
Balancing Machine 


planes, the proper corrective weights 
can be determined and added to the 
part being balanced. 105 


New Britain Precision 
Master Collet 


The New Britain-Gridley Machine 
Division of the New Britain Machine 
Co., New Britain, Conn., has brought 
cut a precision master collet which 
has been tested under various oper- 
ating conditions. This collet is made 
of special steel to obtain the proper 
spring tension for gripping the work. 
It is accurately ground inside and 
cutside to prevent “setting,” and is 
fitted with extremely hard pads, 
which are also ground inside and out- 
side. These pads are located against 
an under-cut shoulder to assure accu- 
racy. Two screws in the front end 
of the collet hold each pad in posi- 
tion. These screws are readily ac- 


New Britain Master Collet with 
Removable Pads 
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SHOP EQUIPMENT SECTION 


cessible, permitting the pads to be 
removed from the collet without dis- 
turbing its adjustment. Tests have 
proved that the pads for a single col- 
let can be changed in five minutes. 

A patented round felt plug is 
placed in each split of the collet to 
prevent coolant oil and chips from 
washing back to the collet seat. Neo- 
rrene shields, which are oil-resistant, 
are placed around the main body of 
the collets as a further protection 
against oil and chips. One set of 
master collets will accommodate pads 
from the smallest size up to the 
maximum capacity of the machine. 
Master collets of this type are now 
evailable in all sizes. 


Elk Universal Tool-Holder 


A tool-holder which is designed to 
hold the bit in practically any posi- 
tion for facing, turning, boring, 
threading, or cutting-off operations, 
and which permits the bits to be 
quickly removed without the aid of a 
wrench or other tool, is being placed 
on the market by the Elk Machine 
Tool Works, 33 W. 60th St., New 
York City. The universal feature of 
this tool-holder makes it possible to 
take either right- or left-hand facing 
cuts, as well as turning or threading 
cuts close to a shoulder or collar. All 
these advantages have been obtained 
ky designing the holder so that it can 
be reversed in the toolpost to bring 
the offset either to the right or left, 
or to any position required, and by 
providing two openings for the bit. 

Because only one holder is required 
for all operations, work can be ma- 
chined more rapidly with this tool. 


Fig. 1. (Left) Elk Tool-holder with 

Bit in Position for Cutting Thread. 

(Right) View Showing Features 

which Permit Using Holder for Any 
Lathe Operation 
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Maximum economy is 
also obtained because 
of the fewer tools re- 
quired and the provi- 
sion for holding un- 
usually long bits as 
well as used bits that 
have been reground 
until only a very short 
length remains. 
though designed pri- 
marily for use in 
lathes, the holder can 
also be used in shap- 
ers and planers. 

The two tool-bit openings are at 
right angles to each other, and in the 
holder shown in Fig. 1 are broached 
to fit 3/8-inch square bits. Round bits 
can also be used in this holder, and 
it is possible to use either round or 
square 5/16-inch bits by employing 
shims. The tool bit is simply pushed 
into either one of the two openings 
until the cutting end projects the de- 
sired amount from the face of the 
holder. A slight turn of the knurled 
head of the clamping device locks the 
bit securely. The thrust on the tool 
only locks it more securely. Simply 
turning the knurled head in the op- 
posite direction releases the bit. 

The tool-bit clamping device has a 
knurled head on both sides of the 


Fig. 2. Set of Six Elk Tool Bits for 
Use in Holder Shown in Fig. | 


holder, as shown in Fig. 1. Either 
of these knurled heads can be turned 
ti secure or release the bit. Exact 
centering or adjusting of the tool up 
or down as required for maximum 
efficiency or accuracy in cutting-off 
and threading operations is obtained 
through small knurled-head screws. 

The tool-holders are drop-forged 
and heat-treated to give maximum 
rigidity. They can be supplied with 
high-speed steel tool bits 3/8 inch 
square by 5 inches long in sets of 
six or more bits ground for perform- 
ing such operations as rough- and 
finish-turning, facing, cutting off, 
boring, internal and external thread- 
ing, etc. The holder is also made in a 
smaller size for 5/16-inch bits. 107 


Fig. 1. 


Morrison Master Collet with 
Grip’’ Pads 


Morrison Master Collets 
and Master Feed-Fingers 
A line of master collets with “Sure 


Grip” pads designed for use in auto- 
matic screw machines has_ been 


Fig. 2. Morrison Master Feed-finger 
with Tension Adjustment 


brought out by Morrison Machine 
Products, Inc., Elmira, N. Y. The 
pads in these collets can be changed 
quickly to accommodate different 
sizes of work without removing the 
master collet from the machine spin- 
die. The threaded double-clamp ar- 
rangement for securing the pads in 
the collet is self-locking and assures 
accurate positioning of the pads. The 
pads, as shown in Fig. 1, have 4 
ground shoulder which fits into a 
ground groove in the collet. This 
construction eliminates endwise 
movement of the pad. 

The master feed-finger for auto- 
matic screw machines, seen in Fig. 2, 
which is also a recently developed 
product of this company, can be ad- 
justed to give any desired tension 
on the work. The outside sleeve is 
simply screwed forward or backward 
to increase or decrease the tension. 
When applied to the machine, the 
feed-tube acts as a lock for main- 
taining the predetermined 


Armstrong-Bray 
Universal Belt-Cutter 
To meet the demand for an eff- 


cient, inexpensive belt-cutter that 
can be easily carried to the job 


To obtain additional information on equipment 
described on this page, see lower part of page 586. 
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Portable Belt-cutter Made by 
Armstrong-Bray & Co. 


bolted to the bench, Armstrong-Bray 
& Co., 304-310 N. Loomis St., Chi- 
cago, Ill., has brought out the de- 
vice here illustrated. With this cut- 
ter, it is only necessary to insert the 
belt, close the clamping top, and 
draw the knife down its guiding 
track. On heavy belts, the knife can 
be drawn down the track two or 
three times, as required. Belts cut on 
this device have square, clean cut 
ends. Any type of belt, either leather, 
fiber, or fabric, up to 8 inches wide, 


“Skipper” Improved 
Bench Grinder 


The United States Electrica] Tool 
Co., Cincinnati, Ohio, has brought 
out an improved model of the “Skip- 


“Skipper” Bench Grinder Having 
Speed of 3400 R.P.M. 


per” 6-inch bench grinder. The 
wheels used on the new grinder have 
a diameter of 6 inches, a face width 
of 5/8 inch, and a 1/2-inch spindle 
hole. The motor is of the capacitor 
type and is totally enclosed; it has 
no commutator, no brushes, and no 
centrifugal switches. It is claimed 
that this motor will not burn out, 
even though repeatedly overloaded. 
It is of 1/4 H.P. and hag a speed of 
3400 R.P.M. The new grinder weighs 
only 45 pounds, and can be readily 
carried from one location to another 
by the handle provided. The grinder 
18 equipped with tool-rests that are 
adjustable for wheel wear, and with 
one fine and one coarse wheel.__110 
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Grobet Rotary Files 
The Grobet File Corpo- 


ration of America, 3 Park q_ 


Place, New York City, has 
recently added to its line 


of hand-cut and milled- 
cut rotary files a complete 
line of super high-speed 
rotary files. The files in 
this new line are ground from the 
solid after hardening, and can be re- 
sharpened many times. 


Micro Switch for Controlling 
Motors and Heaters 
The small roller-leaf spring-actu- 


ated switch recently developed by the 
Micro Switch Corporation, 3. E. 


Micro Roller-leaf Switch 


Spring St., Freeport, Ill., is designed 
for use where only a small moving 
power is available for making or 
breaking circuits. This switch can 
be used to control motors, heaters, 
solenoids, etc., from cams, slides, or 
rollers. It is 2 1/2 inches long by 
1 3/8 inches high by 3/4 inch wide, 
and has a maximum capacity of 1/2 
H.P. It is of single-pole type and is 
made with normally open, closed, or 
deuble-throw contacts. 112 


Marsh “Serviceman” 
Recording Thermometer 
A portable recording thermometer 


weighing less than two pounds has 
been brought out by the Jas. P. 


Portable Recording Thermometer 


d 


To obtain additional information on equipment 
escribed on this page, see lower part of page 586. 


Grobet Rotary File Ground from Solid 


Marsh Corporation, 2073 Southport 
Ave., Chicago, Ill., for accurately 
recording room temperature, outside 
temperature, or the temperature of 
cooling or heating applications on a 
wide variety of Fahrenheit or Centi- 
grade charts. The charts used with 
this instrument are rotated by an ac- 
curate, fully adjustable, clock move- 
ment, wound by a knob extending 
through the back of the case. 113 


* * * 


American Coordinating 
Committee on Corrosion 


A number of technical societies 
and other organizations engaged in 
the study of corrosion have joined in 
forming the American Coordinating 
Committee on Corrosion, which is to 
serve as a clearing house and coor- 
dinating agency for information on 
experience and work in progress in 
the field of corrosion and corrosion 
prevention. The committee was for- 
raally organized on February 17 at 
a meeting held at the headquarters 
of the American Society for Testing 
Materials in Philadelphia. 

Among the societies cooperating 
are the American Society of Mechan- 
ical Engineers, the American Insti- 
tute of Electrical Engineers, the 
American Institute of Mining and 
Metallurgical Engineers, the Society 
of Automotive Engineers, the Amer- 
ican Foundrymen’s Association, the 
American Society for Metals, and the 
American Society for Testing Mate- 
rials. Pending permanent organiza- 
tion, C. L. Warwick, secretary-treas- 
urer of the American Society for 
Testing Materials, 260 S. Broad St., 
Philadelphia, Pa., is serving as tem- 
porary chairman. 


* * * 


According to the Automobile Man- 
ufacturers’ Association, a_ recent 
government study indicates that the 
widespread use of motorized farm 
vehicles and implements on farms 
has displaced about one billion man- 
hours of labor, but points out that 
1.4 billion man-hours of labor were 
required for producing the automo- 
tive equipment. 
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for Fast and Economical 


—to improve the cffi- 
ciency of your milling 
departments by keeping 
cutters in condition for 
Maximum performance. 
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Universal 
and Tool 


—for general purpose 
toolroom grinding, sharp- 
ening cutters, reamers 
and other cutting tools, 
4s and, for small cylindri- 

cal work. 
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NEWS OF THE 


INDUSTRY 


California 


M. LeEvyN, manager of the 
Acme Electric Welder Co., 5621 Pacific 
Blvd., Huntington Park, Calif., manu- 
facturer of Acme “Hot Spot” welders 
and other resistance welding equipment, 
is planning to take an extensive trip 
throughout the United States with a 
view to appointing new distributors for 
Acme spot welders in those territories 
where they are not already represented. 


SNYDER ENGINEERING CORPORATION, 2444 
E. 24th St., Los Angeles, Calif., has been 
appointed representative of the W. W. 
Sty Mrc. Co., 4700 Train Ave., Cleve- 
land, Ohio, manufacturer of dust con- 
trol and blast cleaning equipment. 


Colorado and Texas 


Mark G. MUELLER, representative for 
the Ward Leonard Electric Co., Mount 
Vernon, N. Y., in Colorado, western Ne- 
braska, northern New Mexico, and part 
of Wyoming, has moved to new quarters 
at 1644 Blake St., Denver, Colo. 


ALLIS-CHALMERS Mra. Co.’s Houston, 
Tex., office. for handling power, electri- 
eal, and industrial machinery, has been 
moved to 1719 McKinney Ave. 


Connecticut 


Howarp E. Opera, vice-president of the 
Billings & Spencer Co., Hartford, Conn., 
was elected a director at the last an- 
nual meeting of the stockholders. Mr. 
Oberg has been connected with the com- 
pany for sixteen years, and for the last 
eight years has been in charge of com- 
mercial forgings and forging machinery 
sales. He was elected vice-president two 
years ago. 


CHESTER H. BUTTERFIELD, formerly 
sales manager of the Locomotive Equip- 
ment Division of Manning, Maxwell & 
Moore, Inc., Bridgeport, Conn., has been 
appointed vice-president and general 
sales manager of the Industrial and 
Railroad Divisions to fill the vacancy 
caused by the death of W. P. Bradbury. 


Bituincs & SPENCER Co., Hartford, 
Conn., announces that it has recently 
acquired the Wrench Division of the 
Bemis & Call Co., and will continue to 
manufacture the wrench products of 
that company, including the well-known 
Coes line, in the Billings & Spencer 
plant. 
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Massachusetts 


Norton Co.. Worcester, Mass, an- 
nounces the addition of Swen G. Pur- 
SON to its staff of European experts. He 
will have headquarters in Sweden and 
will work with Norton distributors in 
Sweden, Finland, Norway, and Den- 
mark. Mr. Pulson, a graduate of Wor- 
cester Polytechnic Institute, has been 
with the Norton Co. for about fifteen 
years, most recently as field engineer 
in the Cleveland district. Herperr A. 
STANTON, Vice-president and European 
manager of the Norton Co., and Harry 
N. HaArpinG, special European represen- 
tative for the Machine Division, recently 
returned to London after visits to the 
home plant. 

The following changes are announced 
in the sales organization in the Detroit 
area: Frep L. Curtis of Jackson, Mich., 
has been transferred to Detroit, succeed- 
ing Paut Brown, who is to be resident 
manager of Australian Abrasives Pty., 
Ltd., Sydney, Australia; S. J. BELL, office 
manager at Detroit, takes over Mr. 
Curtis’ territory in Jackson, and MILTON 
J. Cowan, from the home office in Wor- 
cester, becomes office manager at De- 
troit. 


W. E. GarpNer has been appointed 
manager of the Boston branch of the 
Crucible Steel Co. of America, located 
at 135 Binney St., Cambridge, Mass. 
Mr. Gardner succeeds W. P. KNEcHT, 
who has been appointed manager of the 
London, England, office, 9-21 Shand St., 
Tooley St., S.E. 1. 


LEo F. HUNDERUP was elected a vice- 
president of the Van Norman Machine 
Tool Co., Springfield, Mass., at a recent 
meeting of the board of directors. Mr. 
Hunderup has been with the company 
for eleven years, having been assistant 
general manager for the last two years. 
He was president of the National Stan- 
dard Parts Association in 1937. 


Michigan 


CHARLES M. GRANNIS and R. J. PER- 
KINS have been appointed service engi- 
neers of the Carboloy Company, Inc., 
Detroit, Mich., manufacturer of cement- 
ed-carbide tools, dies, and wheel-dressers. 
Mr. Grannis has been, for the last three 
years, sales and service engineer for the 
Vascaloy-Ramet Division of the Vana- 
dium-Alloys Steel Co. Mr. Perkins was 
connected for twenty-one years with the 
Reo Motor Car Co., sixteen years as 
assistant chief inspector and five years 
as chief inspector in charge of tool and 
gage design. 


CuarLes chief tool engineer 
at the Jefferson plant of the Chrysler 
Corporation, has been elected chairman 
of the Detroit Chapter of the American 
Society of Tool Engineers. S. K. Kunn, 
of the McCrosky Tool Corporation, is 
vice-chairman; B. L. DIAMOND, of the 
Modern Tool Co., secretary; and Law- 
RENCE W. Howe, of the Lincoln Park 
Tool & Gage Co., treasurer. 


DeErroir REx Propucrs Co., 13005 Hill- 
view Ave., Detroit, Mich., has expanded 
its sheet metal manufacturing division 
to include not only metal cleaning, but 
also certain production phases of finish- 
ing. I. J. BELANGER has been appointed 
manager of this division. 


McKENNA MErats Co., Latrobe, Pa., 
manufacturer of Kennametal tools and 
blanks for steel and metal cutting, has 
opened a branch office in Detroit, Mich., 
with EL_win M. SrrickLaNnp, 142 Lothrop 
Bldg., 7376 Grand River Ave., in charge. 


MILTon J. SANDLING has been appoint- 
ed vice-president in charge of sales of 
the Howell Electric Motors Co., Howell, 
Mich. 


New Jersey 


EcLIPSE AVIATION DIVISION OF BENDIX 
AVIATION CORPORATION announces that 
the seamless flexible metal hose de- 
partment has been moved to the com- 
pany’s new plant at Bendix, N. J., where 
improved manufacturing facilities are 
provided. 


SuPpER SPEED PRESS CorPoRATION, 55 
Liberty St., New York City, has recent- 
ly concluded an agreement whereby all 
Super Speed presses will be manufac- 
tured exclusively for the company by 
the FERRACUTE MACHINE Co., Bridgeton, 


New York 


CRUCIBLE STEEL Co. or AMERICA, 405 
Lexington Ave., New York City, has 
been licensed by the Inland Steel Co., 
38 S. Dearborn St., Chicago, I1l., to man- 
ufacture “Ledloy,” a lead bearing steel 
recently developed by the latter com- 
pany. It is also announced that the 
QuaLity STEELS Co., Dayton, Ohio, and 
the PirrspurcH Gace & Co, 
Pittsburgh, Pa., have been appointed 
distributors of the high-speed, tool, and 
machinery steels made by the Crucible 
Steel Co. of America. 


WiitraM A. Lewis, Jr., engineer with 
the Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa., and a lecturer in 
electrical engineering at the University 
of Pittsburgh, has been appointed di- 
rector of the School of Electric Engi 
neering in the College of Engineering, 
Cornell University, Ithaca, N. Y. 
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CINCINNATI SHAPER COMPANY, CINCINNATI, OHIO 


Charles M. Pond, Recently Elected 
Vice-president of the Niles-Bement- 
Pond Co. 


Cuaries M. and Hurnerr D. TAN- 
NER were appointed vice-presidents of 
the Niles-Bement-Pond Co., 111 Broad- 
way, New York City, at a recent meeting 
of the board of directors. Both men 
will their present duties, Mr. 
Pond as manager of the small tool and 
gage departments and Mr. Tanner as 
manager of the machinery department. 


continue 


Mr. Pond has been connected with the 
company for thirty-six years, and Mr. 
Tanner for nineteen years. Mr. Pond 
joined the organization in 1903 as an 
apprentice, after graduating from Col- 
umbia University. Mr. Tanner went 
with Pratt & Whitney, Division Niles- 


Bement-Pond Co, in 1920 as an engineer. 
He has had charge of the development 
of the company’s gear-grinding machines. 


Hubert D. Tanner, Newly Elected 
Vice-president of the Niles-Bement- 
Pond Co. 
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Ohio 


LINCOLN ELecrric Co., Cleveland, Ohio, 
manufacturer of arc-welding equipment, 
announces the opening of a _ factory 
branch office at 1914 Utah Ave., Seattle, 
Wash., where a large stock of electric 
welders, electrodes, and supplies will be 
maintained. J. B. McCormick, who re- 
cently represented the company in 
Spokane, Wash., will be in charge of the 
branch. The company recently held its 
annual regional sales meeting in San 
Francisco, Calif. During his visit to the 
West Coast, J. F. LInco“n, president, 
addressed the Chamber of Commerce of 
Los Angeles, as well as a joint meeting 
of several technical societies. 


Kart F. Bruci was elected president 
of the Acme Machinery Co., Cleveland, 
Ohio, and E. P. Broucnu, secretary-treas- 
urer at a recent meeting of the board 


Karl F. Bruch, New President 
of the Acme Machinery Co. 
of directors. These two sons of the 


founder of the company, Karl F. Bruch, 
have been connected with the organiza- 
tion for more than twenty-five years. 
H. N. ANDERSON was elected vice-presi- 
dent and general manager; H. A. AKERS, 
assistant secretary; and W. A. PHILLIPS, 
assistant treasurer. 


James L. Cawrnon, Jr., has joined 
the full-time staff of the Malleable 
Founders’ Society, Union Commerce 


Bldg., Cleveland, Ohio, in the capacity 
of development engineer. He will have 
charge of a new service initiated by the 
Society, which will consist of furnish- 
ing technical data to users of malleable 
castings, developing new uses for this 
material, and general product develop- 
ment engineering. Mr. Cawthon has 
been identified with the iron, steel, and 
foundry industries for the last nineteen 
years. His experience has included en- 
gineering, production, sales and adver- 
tising, and executive activities. In addi- 


tion to his other duties, he will carry 
on the Society’s cooperative educational] 
work with technical schools. 


JacK Smiru, formerly in charge of 
the St. Louis district for the United 
States Electrical Tool Co., Cincinnati, 
Ohio, is now in charge of sales for the 
southeastern territory, with headquar- 
ters in Atlanta, Ga. Rosert C. Upnam, 
who occupied the position of field ser- 
vice representative throughout the 
United States, assumes charge of the 
St. Louis branch office. 


Pennsylvania 


ELMEK Warp has joined the Technical 
Sales Division of the Quaker Chemical 
Products Corporation, Conshohocken, Pa. 
Mr. Ward has been closely associated 
with the development and application 
of cutting oils for twenty-five years. His 
headquarters will be located at Dayton, 
Ohio, and he will serve the trade in 
western Ohio and eastern Indiana. 


Paun F. KAvANAGH has been appoint- 
ed sales engineer of the Gordon Lubri- 
cators Division of the Blaw-Knox Co, 
Pittsburgh, Pa. For the last five years, 
Mr. Kavanagh has represented DeLaval 
Sales & Service, having been engaged 
in engineering, selling, and installing 
lubricating systems in England, Russia, 
and this country. 


Ek. R. ScHAEFFER, formerly supervisor 
of tool planning and wage rate, has been 
appointed superintendent of the Gen- 
eral Electric Co.’s Philadelphia Works. 
He has been connected with the com- 
pany for the last twenty years. 


OBITUARY 


Freverick B. Scort, president of the 
Syracuse Supply Co., Syracuse, N. Y., 
and one of the founders of the Halcomb 
Steel Co., died on February 13, as the 
result of a stroke. Mr. Scott was in his 
eighty-third year. He was born in Con- 
stantia, Oswego Co., N. Y., in 1857, and 
educated in the public schools of that 
town. When he was fourteen years old, 
his family moved to Syracuse, where 
he completed his education and started 
in business. 

In 1884, he founded the Syracusé 
Supply Co., Ltd.—one of the first com 
panies to engage in a joint mill supply 
and machine tool business—which has 
been steadily maintained for fifty-five 
years. In addition, a division devoted 
to the sale and servicing of contractors 
machinery and equipment was devel 
oped by the company. 
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Every safety measure that might 
conceivably become desirable is 
built into the Super-Service 
Radial . . . safety for tools and 
machine, and safety features 
that protect your operator. 


SAFETY ELEVATING NUT—Arm cannot drop even though elevat- 
ing nut be completely worn off. 

SPINDLE SAFETY CATCH—Spindle cannot drop if counterbalance 
chain should be broken. 

POWER RAPID TRAVERSE SAFETY—Protects mechanism against 
interference at ends of travel and at all points between. Hand wheel 
does not revolve. 

ARM ELEVATING SAFETY—Protects mechanism against interfer- 
ence at limits of travel and at all points between. 

FEED SAFETY—Overload by use of wrong feed prevented by pat- 
ented safety feed gear. 

CLAMPING AND ELEVATING INTERLOCK—Prevents engagement 
of elevating mechanism when arm is clamped, and prevents clamp 
action while arm is being raised or lowered. 


Your investment in the Super-Service Radial is protected by its long life 
and high productivity. Illustrated Bulletin R-24 explains all 
these features in detail. May we send you a copy ? 


% 
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THE CINCINNATI BICKFORD TOOL CO. 


OAKLEY, CINCINNATI, OHIO, USA. 
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COMING EVENTS 


Aprit. 5-7—-Annual MIpwWest POWER 
CONFERENCE in Chicago, Ill. Sponsored 
by the Armour Institute of Technology, 
in cooperation with Iowa State College, 
Michigan State College, Purdue Uni- 
versity, State University of Iowa, Uni- 
versity of Illinois, University of Mich- 
igan, and University of Wisconsin. 
Headquarters, Palmer House, Chicago, 
Ill. Conference secretary, Stanton E. 
Winston, Armour Institute of Technol- 
ogy, 3300 Federal St., Chicago. 


Apkit 18-20—Fourth annual MACHINE 
Toot ELECTRIFICATION Forum, to be held 
at the Westinghouse Electric & Mfg. 
Co.’s plant, East Pittsburgh, Pa. 


May 15-17—-Annual meeting of the 
AMERICAN GEAR MANUFACTURERS ASSO- 
CIATION at Hotel Cavalier, Virginia 
Beach, Va. J. C. McQuiston, manager- 
secretary, 602 Shields Bldg., Wilkins- 
burg, Pa. 


May 15-18—Annual convention of the 
AMERICAN FOUNDRYMEN’S ASSOCIATION in 
Cincinnati, Ohio. C. E. Hoyt, executive 
vice-president, 222 W. Adams St., Chi- 
cago, Ill. 


May 22-JUNE 8 — WorLbD AUTOMOTIVE 
ENGINEERING CONGRESS, to be held in 
New York, Indianapolis, Detroit, and 
San Francisco under the auspices of the 
Society of Automotive Engineers. John 
A. C. Warner, secretary and general 
manager, 29 W. 39th St., New York City. 


JUNE 25-JULY 1— THIRTEENTH INTER- 
NATIONAL CONGRESS OF CARBIDE, ACET- 
YLENE, OXY-ACETYLENE WELDING AND AL- 
LIED INDUSTRIES, to be held in Munich, 


Germany. Further information can be 
obtained from the International Acety- 
lene Association, 30 E. 42nd St., New 
York City. 


JUNE 26-30—Forty-second annual meet- 
ing and fifth ExuHipir oF APPARATUS AND 
INSTRUMENTS of the AMERICAN SOCIETY 
FOR TESTING MATERIALS at Chalfonte- 
Haddon Hall, Atlantic City, N. J. Fur- 
ther information can be obtained from 
the secretary of the American Society 
‘or Testing Materials, 260 S. Broad St., 
Philadelphia, Pa. 


JuLy 10-14— Semi-annual meeting of 
the AMERICAN SOcIETY OF MECHANICAL 
ENGINEERS at San Francisco, Calif. Clar- 
ence E. Davies, secretary, 29 W. 39th 
St., New York City. 


SEPTEMBER 4-8 — Fall meeting of the 
AMERICAN SOCIETY OF MECHANICAL En- 
GINEERS at the Engineering Societies 
Bldg., 29 W. 39th St., New York City. 
Clarence E. Davies, secretary, 29 W. 
39th St., New York City. 


OcToBER 16-20—NATIONAL SAFETY Con- 
GRESS AND EXPOSITION in Atlantic City, 
N. J. For further information, address 
the National Safety Council, 20 N. 
Wacker Drive, Chicago, Il. 


Horizontal Honing Machine 184 Feet Long 


The “business” end of the largest in- 
ternal honing machine in the world is 
shown in the accompanying illustration. 
When assembled with work-support bed, 
this machine, which was built by the 
Barnes Drill Co., Rockford, Ill., has a 
total overall length of 184 feet 2 inches. 
The operating portion of the machine 
shown is 92 feet long, weighs 91,130 
pounds, and is composed principally of 
fabricated steel, carefully machined, 
with accurately aligned ways. Mounted 
in anti-friction bearings on the ways are 
the intermediate supports for the long 
hone drive-shaft, and the traveling head, 
which has a powerful electric motor 
that rotates the hone and its shaft 
through pick-off gears. 

Hydraulic reciprocation of hone, drive- 
shaft, supports, and head is effected by 
means of a fluid motor installation at 
the far end of the machine shown. The 


working stroke of the hone is 76 feet, 
and power is provided for honing diam- 
eters up to 30 inches. A push-button 
station and single lever at the opera- 
tor’s position near the middle of the 
machine provide complete control of all 
movements, including entry of the hone 
into the hole to be finished, automatic 
rotation and hydraulic reciprocation, hy- 
draulic expansion of hone until positive 
stop for final size is reached, short- 
stroking at any point, as desired, and 
complete withdrawal of hone from the 
work-piece. The bed of the machine 
contains tanks for hydraulic oil, a fil- 
tering system, and large reservoirs for 
coolant. This honing machine is a new 
embodiment of many original ideas, de- 
signs, and combinations of elements de- 
veloped by the Barnes Drill Co. in 
connection with other long horizontal 
machines and many vertical machines. 


Operating Portion of an Internal Honing Machine Built by the Barnes Drill Co. 
Total Length, when Assembled with Work-support Bed, 184 Feet 
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